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Now you con get all the advantages of fully magneti« 
circuit breaker protection in load centers that are trim and 
compact - with breekers that are interchangeable with 
other new single pole individvally housed breckers! Now 
you con get utmost Mexibility with minimum stock — moke 
vp your own combinetion right on the job! Now you can 
forget about “‘derating now you can banish the 
nulsonce of false tripping new you con moke satis 
factory installations of circuit breakers in worm or poorly 
ventilated locations —where space and cost are important 


These compact new Murray food centers ore available in 
2, 6 of & circuit models. They come equipped with the 
sensational new small site Murray tully magnetic circuit 
breokers — now 30 per cent emailer thon previous fully 
mognetic circuit breakers — available in ratings of 10 
through 50 amp. They seve you time save you trouble 

seve you money — yet cssure the user positive protec 
tien combined with utmost satisfaction! 


See for yourself «hy 


breokers 


MANUFACTURING CORPORATION 


1250 ATLANTIC AVENUE * BROOKLYN 16, N. Y. 





Of Personal interest 


if your job is concerned in ony way 
with a steam plont, you'll find the 
yeor s two most importort articles in 
the next two regu 
lor issues of Elec 
trical World. The 
first one i the 
Sixth Steam St 
tion Cost Survey 
c ng April 24 
Th > yeor $s survey 
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26 of them 
4 wit! 


The second steam story, coming May 
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Both articles are by Arch Knowlt 
and both contain information avai 
able nowhere else Three good rea 
$0n why Arch able to assemble 
mplex data he needs: |) He hos 
je persona i cquaintance among 
2) They gladly 
anonymity 
pleted informe 
gly contribute 
s walking proof 
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an electrical cable 
is no better than its 


etter dielectric and aging qualities than any other 
nique Okonite strip method of applying 

te uniformity of wall thickness 

ductors, This advantage, guar- 

thod, is another reason for 


d dependability of Okonite- 


has been applied by the 
e/e vulcanization in a con 
pressure Advantages of 
ilation of higher density, 
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\ iried conditions 
te the longer life 
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THE BEST CABLE 1S YOUR BEST POLICY 
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everything from the bottom of the 
hole to the top of the pole 


Why spend time shopping around for 
pole-line equipment and supplies? From 
near-by Graybar you can fill all your 
requirements with just one order—and 
be sure you're getting dependable items. 
By ordering all your pole-line needs 
from this single source, you save time 
and paper-work expense. You get the 
products of the leading manufacturers 
of poles, crossarms, insulators, hard- 
ware, strand, line trucks and tools. 

Graybar warehouse stocks of hun- 
dreds of pole-line items are maintained 
in over one hundred cities. From these 
stocks we can deliver promptly items 
you know and prefer. This local service 
can be especially important when you 
need emergency, service. 

When you call on Graybar, for sup- 
plies or for information, your needs are 
understood and accurately met. That's 
because Graybar has been familiar 
with pole-line requirements ever since 
the first lines went up. Experienced 
Graybar Outside Construction Special- 
ists are on call to help you solve unusual 
problems in the planning of any pole- 
line or underground project. Graybar 
Electric Company, Inc. Executive offices: 
Graybar Building, New York 17, N. Y. 

5035 
IN OVER 
100 PRINCIPAL 


“At last --- I've got a true fl 
LIGHT-DUTY four-wheel-drive” Be 


| 


“and I can mount something on the 
front end without butchering the truck” 


x. 


“ it’s low enough so I can shovel into it 
without breaking my back” 


“Now I can drive on all four wheels all the time, without 
undue strain on the drive line or excessive front-tire wear.” 


“and this 70-inch cab is as big as Ry 
any on the truck market” ey 


NEW! 
Mode! 1D 
14,500 Ibs. 
Gross Vehicle 
Weight 


Created for an Entirely New FWD work-range TD Grr atk THe F4cTs 


Now you can have a true four-wheel-drive to completely fill the needs which con- Pp 21% LD°. Seo veur FWD di 


versions and conventional trucks have sought to answer. This new model—the LD ee tributor or write FWD 
Leones 


—assures vou of correct distribution of load and power, for maximum safety and THE FOUR WHEEL DRIVE AUTO CO 
Ciisteaville, W asim 
economy. And—it has a real truck engine—so essential to efficiency for this work- Gituinie aches race ag 


range. The LD completely answers demand for an FWD in this broad field. World-Wide Seles and Service 
Built by the Makers of America’s Foremost Heavy-Duty Trucks 
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DICATION 


Ta C2 i 


HOW IT WORKS: 
Mn OR AUTOMAT- 
IC remote indication wane a TRANSMITTER atcerven 

and control that is accurate 
without hunting or motor- 
izing . . . that will auto- 
matically resynchronize af- 
ter power failure — that’s 
the Allis-Chalmers D.C. 
Positioner, 

You can use D.C. Posi- 
tioners for remote indica- D.C. voltage is applied to the transmitter 
tion of weight, fluid level, ; : resistance bridge at fixed points 130° apart 
Static pressure, wind. direc- 4 Roller brushes A, B, C, and D are mechani- 
tion. . . the position of ( “er 90 from on h po ae 

can Be rotated on the resistance nuige to 

gates, tapchangers, switches, change their position relative to the D.C 
rheostats, and other devices. taps. These roller brushes are connected to 
You can apply them to re- ’ receiver windings as shown in diagram l 
mote control of combustion, gener- : The receiver rotor, being # permanent 


t hyd j id magnet, aligns itself with the center-line of 
ator governors, hydraulic and diesel the resultant stator poles, Theor resultent 
machinery. poles depend on the amount and direction 


In a typical power plant applica- supply valves three miles away is in- of current flowing through the rec iver sta- 
tion, the position of large motor dicated and controlled by an Allis tor coils. The current in turn depends upon 
. . the relative distanc transmitter rotating 

operated gate and butterfly water Chalmers D.C. Positioner 


taps are from the fixed D.C. taps 
TWO MAIN PARTS IN D.C. POSITIONER 


Transmitter — A resistance bridge continuously oad cee ae a 
wound on a cylindrical form. Voltage is supplied Ar - eine 4 7 
at two diametrically opposite points of the bridge. | ro ay ne 
The winding is exposed on one end of the form to $ g % (¥ , 
contact four roller brushes placed 90° apart. These oe : = aN Bi 
brushes supply the voltage for the receiver phase | (Hy ne Oe 
windings ~~ eee ae re ee im \ 
Receivers and Indicators — built into motor | seers en: 
frames of special magnetic iron with two phase FIG. 2 
windings. For most applications the rotor is sirn- Rotating t 
ply a two pole permanent magnet. Indicators are 30 
receivers with dials designed to suit any particular resultant poles 3 and causes a 30° clock 


wise rotation of the permanent magn 
application : ' ppentligg seeder 
mature. In a li manner, any degrce of 


TRANSMITTER RECEIVER 


ransmitter taps A, B, C. and D 


clockwise 2 rotates the receiver 


For further information, call your nearby A-C sales rotation of the transmitter taps will be ac 
J : J Catot : SCE (8) lilies P 
representative or write direct for bulletin 14B6641 curately 


ALLIS-CHALMERS, 932A SO. 70 ST.“ 
MILWAUKEE, WIS. 


ALLIS-CHALMERS “> 


Symchro-Operator and Regulex are Allis-Chalmers trademarks, 


indicated by the receiver 


2061 


SYNCHRO-OPERATOR ; ROCKING CONTACT 4 REGULEX CONTROL 
-- Automatically syn- REGULATORS — Used ft f = F —-Preferred where the 
chronizes oc genero- oes where the features of ‘ ) features of a rotating 
tors, tie lines, synchron- mechanical type regu- type regulotor ore de- 
ovs condensers, etc. ne lotor ore desired. sired. 
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untouched by human hands 


IN KENT ELECTRIC PARKING GARAGES 


@ At last you can have your car parked in a big city 


How they work 


” or} 1 kl, hour den ‘ ‘ 
and get it back quickly without dents in the fender The heart of the idea is an clectric parking machine 


The man who did somethit g avout the Dig city park- used in combinanon with ah gi-speed automatic land. 


ing situation was Mr. Milton A. Kent from the small ing elevator. The motorist drives up in front of the 
town of Ken la, Wiscons i He de signe 1 an electric levat t dox r, leaves his: ru eutral with the brake off, 
parking garage based on the idea that the garage must The elevator operator sends the electric parker out un- 
be near the motorists’ destination, quick and safe in der the automobile, raises a platform which bears against 
handling « irs, reasonabdie in price ind of good rchitec- the car's diflerential and rolls the car onto the elevator 
tural design. Fo f these garages are already oper without lifting i. The process is reversed in parking 
ating in Chicago, Cincinnati and New York. the car. At no time is the car driven by the attendant 


U-S-S Amerclad Electric Cable 


SUPPLIES POWER TO ELECTRIC PARKER 


any . “Ea electri parker ms aiow tour wheel maclt ine 
€ » 


driven by electric motors. It scoots out from 
Specially-built Amercled Cable . the elevator like a spider, grabs a car and hauls it 
with heavy tire-tread rubber cover . 

Center section takes the strain back m. 

from the re This design gav ' . 

the best corviee ot on cried. _ A flexible Amerclad ( ible on a reel sup] hi s 


power to the parker. This cable takes a terrific 
beating. It is dragged over the concrete floor, picks 
up oil and is constantly reeled and unreeled over a 
small pulley. Various cables were tried and Amer- 
clad was finally chosen because it gave the best 
service for the least cost 

Amerclad Cables for extremely severe service 
like this are especially designed. They are heavier 
than usual and have a thick cover of tough oil-re- 
sisting Amerprene rubber which wears hke ture 
treads 

This is an unusual and limite d appli ition but it 
illustrates how our engineers can help you solve 
difficult cable problems They have de veloped 
cables with many different rubber formulations— 
including conducting rubber for shielding and rub- 
ber for underground cables such as are now ap- 
proved for airport use without conduits 

Write for our new 64-p ige book on U-S-S A mer- 
clad which describes all types ol rubber-covered 


E cables and shows where each type should be used. 
Reel holding Amerclad Cable under tension 
at all times. All control wires for these three 


caniuen ate eneelod he this autin, AMERICAM STEEL ®% WIRE COMPANY, GENERAL OFFICES. CLEVELAND, ONI0 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRISUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Amcreco 


FOND, 
Creosoted 
eal tae 


CREUSUTED 
PULES =~ 


INCREASES LIFE EXPECTANCY OF YOUR [INES 
Carefully selected, naturally strong timber is s¢ientifi- 
cally pressure treated the entire length to produge poles 
of highest strength and durability. Service, records 
showing from 25 to 40 years of useful pole {te prove 
the long life expectancy of Amcreco creon ed poles. 


/ 
LOWERS INITIAL COST... REDUCES MAINTENANCE 


EXPENSE — Poles of practically constgmt strength pro- 
mote pole line economy. Smaller sizes and longer spans 
are possible . .. a lower factor of sGfety can be allowed 
... lines stay up longer . . . fewef replacements of poles 


and cross arms are required. 


4 
“ 


GIVES DEPENDABLE SERVICE UNDER SEVEREST 
CONDITIQNS-— Lines constructed with Amcreco poles 
are _plarfied for the future. Built for permanence and 
@ependable service under all conditions, Amcreco cre- 
osoted poles provide greater long-term economy. 


Get the whole story about long lasting, money saving 
Amcreco poles. Ask for detailed information on actual 
service records, Write today. 


_AMERICAN CREOSOTING COMPANY 
a 


a 


COLONIAL GEORGIA 
CREOSOTING CREOSOTING 
COMPANY COMPANY 
eee eee 
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HORN GAP SWITCHES 
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INTERRUPTER SWITCHES 


CUTOUTS AND 
THERMO -RUPTER 


DISTRIBUTIO® 
EQUIPMENT 


SWITCH OPERATIN 


RU GGEI D4 4) 


= 6) i Th ehe Rene: 


; 
pe | 


OPEN OR ENCLOSED 
BU DEST 8: 
HEAVY OUTY BUSES 
0 Hi- Pressure Contacts — efficient — dependable — self-cleaning under 

pressure. Proper pressure, plus a clean contact makes a dependable 


electrical and mechanical contact joint. KIRK INMTERLOCK 


SYSTEMS 


2) Blade Operating Mechanism — rotates blade after it enters jaw free 


of pressure~-all with continuous motion. 


A-- Blade closed by insulator rotation. (see detail) 
B-- Contact made by blade rotation. 


AUTOMATIC 
® High Strength, high conductivity |. P. S. copper tubing blade. 
SWITCHING 
EQUIPMENT 


Anti-friction, greaseless bearing for smooth easy operation 
screws for proper alignment provided on all insulator stocks. 


8 Clamp type, four half-inch-bolt terminal. 
6 Outrigger wire guide — clamp on with out spacers. 


tI] 


Rall 


Leveling 


RAILWAY and INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 


AFPFILIATED With THE #-7-€ CHleRCutT 


TESTING DEVICES 


SREAKER CO, PHILADELPHIA PA 
1N CANADA — EASTERN POWER DEVICES timiteo, TORONTO 





| 
METAL CUBICLES : i 


Picture long sweeping curves of 
fluorescent illumination . . . circular 
contours . ,. dramatic abstract 
shapes ... acute angle patterns... 


Then ... picture an ingenious system of 


luminaires a masterpiece of simplicity and 
beauty with the unique ability to 
transform your every creative lighting idea 


into reality 
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Lee le CC Me al la a ae ee 
circular lens units or spots with 
. laminous sides 2- and 4-light linear 
a li ee ee ee ee 
or standard) fluorescent in 4’ and 8° 
PT raitelay individual mounting 
or continuot’s runs unlimited 
straight or flexible combinations 


ceiling or suspended 


Day-Brite Lighting, Inc., 5441 Bulwer Avenue, 
St. Lovis 7, Missouri 


In Canada: Amalgamated Electric Corp., Ltd., 
Toronto 6, Ontario 


Please send me your FREE booklet “PLEXOLINE..; 
IMAGINATION AT WORK.” 


NAME 


ADDRESS 


ELECTR.CAL WORLD © April 10, 1950 





The right tubes 
for the long puil! 


CHASE 
ANTIMONIAL 
ADMIRALTY 


& patented aiioy 


Only CHASE Antimonial 
Admiralty contains the percentage 
ot antimony that has stood the 
test of t ¢. Millions of pound 


have been in use since I‘ 


Admiralty with an antumonial 
content of than .0O : 
the 
Pate c Ne 


be lepende } 


me amour 
abour .O1‘ 
nominal content to .( 
wre that even with 
commercaual variation your 


tubes contain af least J ! 


Only Chase can make this 
patented Antimonial Admuralty 


Cret cl 


— zs so 
ene 
se ae «9 


WATERBURY 20 CONNECTICUT 


THIS 1S THE CHASE NETWORK 
‘ ae ee Lime ae) mee lel a. 1 LT a ie iee 4 a 


CIP PLL. eee be) Be) ee ee eee me | aD 


cadguarlers fr 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Ce ee ea 


or ehh 


Lee) lan 
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First Choice 
for U.S. Turbines! 


More turbines of 
5,000 KW or more 
are lubricated by 
Socony-Vacuum than by 
any other oil company 


Famous Gargoyle turbine oils are prod 
ucts of the world’s greatest lubrication 
knowledge and engineering service . . . 
constantly kept a step ahead by Socony 
Vacuum’'s continuous program of crea 
tive research. 


Gargoyle turbine oils give complete pro- 
tection over unusually long periods. . . 
have extra-long service life... assure 
more dependable, lower-cost turbine 
operation. All major turbine builders 
approve their use. 


Let a Socony-Vacuum Representative 
explain the many advantages of 
Correct Lubrication throughout 
your plant. 


SBOCONY- VACUUM OTL CO imc 
and Affiliates 
MAGNOLIA PETROLEUM COMPANY 
GENERAL PETROLEUM CORPORATION 


bisa 


WORLD’S GREATEST LUBRICATION KNOWLEDGE AND ENGINEERING SERVICE 
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Photograph Courtesy Falls City Brewing Co., Lovisville 


MULTUMITE SWITCHGEAR IS ATTRACTIVE! 


Note the compactness and beauty in the construction of 


the typical Multumite assembly above. With the exception 


of the breaker-operating handles and the semi-flush instru- 
ments, the exterior of the board presents a flat surface from 
top to base. All parts of the enclosure are full-formed frorn 
sheet steel—there are no raw metal edges. Grilled louvers 
and easy-to-adjust door hinges are hidden inside, adding 


to the pleasing appearance of the board 


The exterior finish of Multumite switchgear is an oven- 
baked synthetic enamel—bonderized to the metal to 


guarantee a permanently attractive surtace 


GET THESE 
DESCRIPTIVE BULLETINS 


6003-0 A complete reference 
guide to 1-T-E 600 V Switchgear 
assemblies. Contains dimension 
information on 1-T-E Multumite, 
and helpful facts for specifying 
and ordering complete switchgear 


lat 
istallations 


7000-A Describes 1-T-E's newest 
KV Switchgear—is illustrated 
2nd supplemented with practical 
easy-to-read drawings and dia 
grams. If you have any questions 
» modern HV switchgear con 
mn, it will pay you to have 


lettin 


and en Get both bulletins—ash your local 


dangeros ’ ‘ av eta 1.1T-E Representative, or write 1-T-E 
General Offices. 





(A 7d]. ae 
Pea Maeda ee a 


I-T-E Multumite Switchgear is specially designed 
to provide the extra margin of safety so necessary to 
uninterrupted service of electrical circuits. Metal- 
enclosed Multumite Switchgear assures positive pro- 
tection of secondary distribution systems. Here are 


some reasons why: 


1. Breaker’s metal panel separates bus and breaker 
compartment, seals off ionized gases. 


2. Silver-plated buses and connections eliminate pro- 

gressive oxidization, minimize temperature rise. 

HIGH 

INTERRUPTING 
CAPACITY BREAKERS 


4. Enclosure of control wiring in metal troughs TYPE KB Breaker. 25,000 RMS Am 
laterrupung Raung nh) Ame 


3. Easy accessibility of breakers and bus compart- 
ments facilitates inspection and maintenance. 


provides a new degree of safety and protection. 


Coatunuous Rating 


electrically operated 


5 Specially designed arc chutes quench arcs quickly 
and dependably, im air. 


6. Breakers are mechanically and electrically trip-free. 


These examples of extra quality—extra protection built 
into I-T-E Switchgear are typical. Investigate the = 7 
others. 


All I-T-E Switchgear assemblies offer the benefits of 
an application planned for your specific needs, with 
units coordinated for most effective protection. Quick, 
easy installation is assured. Complete assembly is tested 
before shipment. Quality is fully guaranteed. 


IDEAL BUS ARRANGEMENT 


MULTUMITE BUS is arranged for adequate electrical 
clearance. Strong bracing with sturdy insulating sup 
Ports assures withstanding maximum short circuit 
stresses. Bolted connections provide solid contact 
and rigidity 


For more dependable Switchgear 


$$$ $ $$ $  ————__esrecify |-T-E! 


1-T-E Circuit Breaker Company - 19th & Hamilton Streets - Philadelphia 30, Pa. 
Power Switching Equipment: Railway and industrial Engineering Co.. Greensburg, Pa 
Canadian Mfg. & Sales: Eastern Power Devices, Ltd, Toronte + Export Sales: Philips Export Corp., New York 


SWITCHGEAR + UNIT SUBSTATIONS - ISOLATED PHASE BUS STRUCTURES - CIRCUIT BREAKERS - MECHANICAL RECTIFIERS 
RESISTORS - SPECIAL PRODUCTS 





Light in weight—Holds full strength of conductor— 
High in conductivity 


Completed NICOPRESS Splice on %"’ Extra High Strength 
Copperweld Strand 


Completed NICOPRESS Splice on %"’ Extra High Strength 
Galvanized Steel Strand 


* 
Nicopress s the Registered Trade Mark of The National Te ephone Supply Company 
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A SPECTACULAR 
DEVELOPMENT 


in Allen-Bradley 
Thermal Overload Relays 
makes it possible to 
provide your motors with 


ths TWO WAY 
PROTECTION 


@ storting end locked rotor protection for motors 
with widely different characteristics. 


Running overcurrent protection to prevent motor 
from operating at damaging temperatures. 


Now you con motch your over- 
load protection for motors under 
starting and locked rotor candi- 
tions os well as under running 
conditions. Allen-Bradley starters 
now have interchangeable over 
load relay spindles to provide 
verious tripping choracteristics 
The proper spindle gives your 
motor locked rotor ond starting 
protection. The proper heater 
element gives running protection 
Unnecessary shutdowns will then 
be eliminated. 


ORME RE SINS LIE “gece ean ORES RANA AREA AAT SH NEES: 


oa \—- ob 
V) Interchangeable Relay Spindles \2 


4 aaah bE 


} Interchangeable Heater Elements 


fer Running Cycle Protection 


GREEN SPINDLE—For motors These heoter elements, which corry the main 
with low locked rotor current 


for Sterting Cycle Protection 


motor current, ore selected to motch the 
rating of the motor. Allen-Bradley supplies 
61 heater sizes to provide odequote cover- 

age of all motor ratings. 

Bulletin 615 ° ° 


or short allowable locked 
rotor time. 


RED SPINDLE — For motors with 
normal allowable locked rotor 


Resisto Therm 
time and normol starting time. 


Overiocd Re- 
TAN SPINDLE—For motors ‘ey... the type 
with normal allowable locked wsed on most i. ot oe motors. 
rotor time and long starting Allen-Bradley 

time. ideal for flywheel and ‘"otor storters 
other high inertic loads. 


These heoters, when used in conjunction with 
the three types of spindles iMustrated at left, 
provide 183 combinaticns to match the chor 


That's why Allen-Bradley motor starters pro- 
vide full motor protection 


A 


ro 


~ QUALITY <<; (OVER) 











OST overload relays protect motor windings 

during the running cycle. But, because mo 

tors and motor loads vory s© much in character, an 

overload relay with a single characteristic is unable 

to provide full motor ovtput and protection under 
starting and locked rotor conditions. 

Now, Allen-Bradley offers interchangeable relay 
spindle assemblies in three types—red, green, or 
ton—which can be changed in the field from the 
front of the starter. Each has a different over-current 
tripping characteristic. The running rating of the re- 
lay, however, is determined solely by rating of heater 
element. Heater element provides full running cycle 
protection; relay spindle assembly provides full pro 


HOW 


SInlorctuangeable Spindles 


LUM mele 
VEE 


on Allen-Bradley Starters 


tection during starting cycle and locked rotor 
condition. 

If you will give Allen-Brodiey engineers complete 
information on your starting cycle, normal running 
current, frequency of starting, and ambient temper- 
atures, they will supply the correct combination of 
heater unit and relay spindle assembly to fit your 
motor and load condition. 

As a result, it will be possible to keep your motor 
running at a safe operating temperature during 
starting, running, and locked rotor conditions —add- 
ing years of motor life. Now you can work moiors 
safely to full capacity—eliminating unnecessary, 
costly shutdowns. Write for full information 


OTHER ALLEN-BRADLEY OVERLOAD RELAYS 


BULLETIN 810 
DASHPOT TYPE 
MAGNETIC OVERLOAD RELAY 


Resets quickly after tripping 


Ideal for woodworking and 
other equipment where mofors 
frequently stoll. Trip current and 
tripping times odjustable. Sil 
icone dashpot fivid practically 
eliminates changes in tripping 
time with temperature. 


~QUALITY « 


BULLETIN 820 
INDUCTO THERM 
OVERLOAD RELAY 


* 
a 


For accurate overload protec- 
tion of slip ring and squirrel 


cage motors hoving normal al- 
lowable locked rotor times ond 
locked rotor currents five or 


ee chee 


more times full load current. 


Tripping value easily adjusted 
over wide range. 


Pea 





VSM (A) Ie) 


Sturdy, adjustable Unistrut channel and 

ee fittings were used in this large midwestern 
F bank to support, suspend and align 249 

slimline fixtures and 20 spot Lights. Here 

is how it was done: Unistrut channel at- 


tached to the ceiling and mounted on the 
. ” oat fixtures was connected by hanger rods 
ee spaced on 18-ft. centers. 
Result is a good looking, completely 
on safe installation with all rows of units 
_— perfectly aligned and supported, fewer 
hangers and fittings required, and sub- 
stantial time and money saved on the job 
Photo below illustrates continuous fixture 
run suspended wholly by Unistrut frame- 
work attached to columns and walls. 


Unistrut is metal channel with a continuous slot. 
You simply insert the Unistrut spring nut into the 
channel at approximate point where attachment 
of another framing member, hanger or fitting is 
desired, slide to exact position and bolt tightly in 
place. No drilling, no welding, no special tools 
or equipment required. 

Try Unistrut on your next fluorescent lighting 
job--prove that it saves time, cuts costs—that it’s 
fast and easy to install, no matter how difficult or 
complicated the job, Unistrut is trim framework, 
provides great strength without bulk and lasts 


indefinitely. You can support fluorescent fixtures 
better with Unistrut! 


CN FULLY TESTED AND PROVED BY CONTRACTORS 
Vez < ON THOUSANDS OF INSTALLATIONS 
Thipy 


A DEMANDING THE FINEST IN LIGHTING. 
</ 


we) 


UNISTRUT PRODUCTS COMPANY | 


1013 W. Washington Bivd. 
Chicago 7, ti Dept. W-4 


US. Patent Number: 
2327387 «237085 7343650 
7303382 7980379 240563! 

Cote pateet sanding Please send me your Fivorescent Fixture Sup 


Prompt Delivery from Warehouse Stocks port Bulletin FF-3, without obligation 


in Principal Cities—consult your Telephone Directories 


Peltet Racks Tubing Clamps Company 


Address 


' 
' 
! 
' 
' 
' 
i 
' 
i 
' 
' 
i 
; Nom 

A few of the many uses of Unistrut ; = 
' 
i 
' 
' 
! 
' 
' 
! 
' 
' 


City Stote 


a a 
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NETWORK 
Submersible and 
Vault type 


500 KVA, 

3 phase, 

60 cycles 
7200/12, 470Y- 
2087/120 wr 


te 


= = SS EBS | qorv tree 


Netural and Forced Air Cooled 


View of Main 
Pennsylvania's 


oe 


a ae: 


4& ONE 5000 KVA and ONE 


q 


7500 KVA, 3 phase, 60 
cycles, OA. 33,000 4 — 
2400/4160Y volts. 


TWO 7500 KVA Pennsyl- 
vania Transformers, 3 
phase, 60 cycles, OA. 
115,0004—13,800Y/8000 
volts. 








FURNACE 
For operating Electric Arc Fur- 
naces as large as 75 tons. 


2—10,000 KVA, 3 phase, 


7 KVA to $0,000 KVA 
Up to 230,000 volts. 


cememerecy enema Bis 


Detachable Radiators 
15,000 KVA, 3 phase, 
69,400Y— 

13800 A volts 


q Haggene. pawns 


~, [ARK that represents 


a distinguished product t to the electrical world | 


~\ DISTRIBUTION 


Sound management icine Rnewledge of 


the product, and good workmanship a 
Pennsylvania Transformer Company an hep- 
ored place in the Electrical World Modern™. 
equipment and over !. million square feet of 
efficiently arranged floor space enables Penn- 
sylvania’s 1100 men and women to concentrate 
on building good, reliable transformers. A 
special Planning Department, devoting all of its 
time to research and development we« 

motes improvements such as those in 

into Pennsylvania's Pole Star 

Parts Power Transformers 


TOMORROW, as TODAY 
trade mark will continue t 


I sent ne ‘ 
finest in transformers | The POLE STAR 


100 KVA and below 
a : 14,400 volts and below, 
CWUWNIY , conferming to E.£.i.- 
’ NEMA Standards 


TRAN SFO RM E R Cc OM PA N Y We invite you to write for Pole Star Catalogs No. 


349 and 1049, Also ask for Pennsylvania Standard 
CANONSBURG, PENNSYLVANIA Parts Power Transformer Booklet No. 1492. 


Greater Pittsburgh Distri:t 


Pennsylvania's complete line of transformers inclucles: Askarel Transformers, Unit Substation Trans- 
formers, Portable Unit Substation Transformers, and Pipe Welding Transformers. 





WASHERS 


P129 EYE NUT 
P144.4 x4 CURVED WASHER 


PI26A-\, BOLT EYE 


> a | 


PAX67 GUY CLAMP 


GUY in Confidence 


with MIF. “field tested” Guying Specialties! 


Fach M.LFI 


Guy Hook, Guy Clamp, Washer, Bole Eye and 


Eye Nut was developed by men who have climbed the poles, EYE NUTS 
men who have first hand knowledge of the importance of 
dependable fittings 


Through bolt guying, pioneered by M.LF., is now accepted 
as general practice. M.LF. through bolt guying devices have 


no equal for economical installauon, maintenance free opera 


tion and long service life 


Worite for descriptive literature 


MALLEABLE IRON FITTINGS CO. 


POLE HARDWARE DIVISION Branford, Connecticut BOLT EYES 
N.Y. OFFICE: 30 Church St 


Canedian Mfr. & Dist 
Representatives’ Sowth E A THORNWELL wc 


Atiente, Go @ mk Jj. P VOIGHT 
@ Midwest BRUECK ENG CO. Minneopols 15. Minn * 


© C WITTE, Detroit, Mich @ Pacific 


LINE & CABLE ACCESSORIES, Ltd, TORONTO 
Summerville, S$ C  @ WILLIAMS SALES AGENCY, Fort Myers, Fic 
Indianapolis, tad a 


MINTEER & JOSLER Chicago, It! @ me 
CO. Pertiend. Or @ INDUSTRIAL ENGINEERING & EQUIPMENT CORP 
Angeles, Col @ WALTHAM DE WITT & KRUS! Sen Francis Ce 


AMES H DREW CORP 
Coast WILLIAM / COTTRELL 


Los 
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EXIDE-MANCHEX BATTERIES 


assure positive switchgear operation 


at St. Louis, Prairie Substation of 
Union Electric Company of Missouri 


In this modern substation, the 60-cell DME-11 Exide- 
Manchex installation is used for D.C. control circuits, 
including switchgear tripping and closing, and emergency 
lighting. Exide-Manchex Batteries were chosen for their 
well-known dependability, long life, low cost maintenance 
and many outstanding features which are equally impor- 
tant to you. They include... 


@ the famous manchester positive plate with its exclusive 
lead button construction. 
@ slotted plastic separators, impervious to chemical and 
electrical reaction. 
@ plastic spacers that maintain perfect plate alignment. 
@ the latest development in molded glass jars. 
e@ heavy terminal posts with copper inserts for extra 
conductivity. 
Combined, these Exide-Manchex features assure you de- 
pendable power for positive operation of switchgear... 
an adequate and uninterrupted supply of current for all DEPENDABLE BATTERIES FOR 62 YEARS 
your stationary storage battery requirements in central 1950 
and substation service. 


Exide amd ““Manchex’* Reg. Trade-marke [ ‘. Pat. Oo”. 
THE ELECTRIC STORAGE BATTERY COMPANY « Philadelphia 32 « Exide Batteries of Canada, Limited, Toronto 
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Allis-Chalmers Experience 
MCMC] 
TSG SGN 


rcuit protection from 
con T al 


t it has since 


5 CT 


0 
> well 


Call in A-C at the Basic Planning Stage 
‘ 'Y il rs Unit ae . ne > a 


Substation eng . & 


i ready 
Get in 
or write direct 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE. WIS 





Pioneers in Load Ratio 


BEFORE 


VOLTS 
Peenianen * 











Ne 


Control — Originators of */8°%o Step Regulation 












ul tas 


meets 
Solving Industrial Power 
Te Cae ee 


Load-Building, 


= Cost-Cutting 
ALLIS-CHALMERS A-C Products 
PROGRESS REPORT | ee 
TO ELECTRIC UTILITIES Dare ves 


advanced 
production not 
only in elec- 
tric power 
equipment, but 
in actual elec- 
tric load-build- M 
ing equipment det ecuencs 
as well 
MOTORS. New, protected gener- 
al purpose motors in drip-proof 
and totally-enclosed types are 
now offered to industry in sizes 
from 42 through 20 hp. New tube- 
type TEFC and explosion-proof 
motors from 75 through several 
emeene hp have been marketed 
eutheune, chemical and 
a we leum needs. Improved main- 
tenance, protection are stressed 
STARTERS. The line has been 
expanded to meet practically all 
requirements from the smallest 
manually-operated across-the- 
line starters to the largest high 
capacity units. You can now get 
an Allis-Chalmers starter for any 
size motor! 
ELECTRONIC EQUIPMENT. Al- 
lis-Chalmers Induction and 
Dielectric Heaters, and Metal De- 
tectors, widest line in industry, are 
helping users cut unit costs, im- 
prove products, protect quality. 
BETATRONS. A-C has opened 
the world's first commercial] beta- 
tron laboratory, providing open 
time for high-speed radiography 
and research. Five 24,000,000 volt 
betatrons have been shipped for 
medical, and nuclear research. 
NEW CAR SHAKER. Introduced 
for power plants and industries 
requiring fast unloading of frozen 
coal or other materials from hop- 
per-bottom cars 
On the equipment side, utiliz- 
ing electric power, emphasis has 
been on mechanization—more 
- - A-C crushers, hoists, screens, huge 
15-KW DIELECTRIC heater for wood-gluing ; stee] mill motors, shakeouts. In 
4a: eee cement, A-C rotary kilns, long as 
75’, are elec tricep wered. A new 
} line will use 29 
tors. In public 
mps from 5 to 
} being installed In 
nd paper a total of 16,000 
tors, a 170’ kiln and 4 
imps are going into one plant! 
, s are typical 
ing equipment for and 
noting applications of elec- 
wer is the No job of the 
1 Machinery Division of 
s-Chalmer Over 65 years in 
electrical equipment, 102 years in 
: ndustrial, are concrete evidence 
rs : of Allis-Chalmers’ stake in the 
: 3 Electric Power Industry! Atuis- 
METAL-DETECTOR safeguards consumer products ELECTRIC-POWERED car shaker loosens coal, etc. Cyarmers, 932a S. 70TH St.. Mn- 


Ajlis-Chaimers Trademark WAUKEE 1, Wis a2722 


ALLIS- “CHALMERS Pioneers in Power and Electrical Equipment—Builders of 
the World's Widest Range of Major Industrial Equipment! 
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ELECTRICAL INSULATION 
IS OUR SPECIALTY 


. Whet ONE wire ond cable producer grows its own 
natural rubber, and mokes its own synthetic rubber? 


UNITED STATES RUBBER COMPANY. r 
. Whot ONE wire and cable producer mokes plastics? a 
“U.S.” 

. What is the most important port of wire and cable? 
The insuiation. 


. Who is best equipped to make wire and coble 
with superior insulation? 


U. S. RUBBER—which grows its own natural rubber, 
mokes its own synthetic rubber, monufactures 
its own plastics. 


Isn’t it logical that a rubber company should make 
the best wire and cable insulation there is? U. S. 
Rubber has been a pioneer in insulation for over 
70 years—has amassed in that time a stockpile of 
research data and experience that can’t be beat. 
Electrical insulation is a ““U.S.”’ specialty! 


SOME MORE OF THE MANY 
DIFFERENT VARIETIES 
OF “U.S.” WIRE AND CABLE 


UTILITIES: Power Cables - Street Lighting - Royal 
Cords - Network Cables - Utility Control - Pole & 
Bracket Cable - Service Entrance - Weatherproof - 


Zip Cord Pole Fixture Cable - Sup. Control 


RAILROADS: Power Cables - Cornmunications - 
Railway Signal - Royal Cords - Welding Cable - 
Railway Utility - Sup. Control - Weatherproof 


HEAVY INDUSTRY: Power Cable - Royal Cords - 
Welding Cables - Control Cables - Machine Tool 
Wire - Building Wire - Switchboard Wire - Ther- 


Working with « valuable and rere elec: 


microscope mogrifies 100,000 times The 
technician is ero mining Compounding im 
gredients, one of the many steps token 
te insure the finest ineviction possible. 


Electrical insulation makes the difference be- 
tween superior and ordinary wire and cable. Con- 
ductors of all manufacturers are standard, but in- 
sulation must be the best that science can produce. 
That's why your best bet in wire and cable is 
U.S. Rubber. 


ONE OF MANY SUPERIOR “U.S.” WIRE AND CABLE PRODUCTS 


USKORONA-NEOPRENE POWER CABLES 


Croneresistant for high- 
voltage applications in 
wet or dry lecations. 


These cables are for use on power distribution, street 
lighting and station control circuits and for general-pur 
pose wiring on circuits up to 8000 volts between phases 
and at conductor temperatures up to 75 C. They will 
not crack after 3 hours in air containing .015 per cent 
ozone. They are light in weight, easy to install and join, 
and are resistant to oil, heat, sunlight, flame, acids, 
alkalis and corrosive chemicals. Uskorona-Neoprene 
cable also eliminates electrolysis. The following are 
guaranteed test values 


PHYSICAL AND AGING PROPERTIES (MINIMUM VALUES) 
Uskorone Neoprene Jacket 
After 96 After 7 Doy After 96 
Unoged Hrs.O.8. Geer Oven | Unaged Hrs. 0.8 
Tensile | 
Lbs. /Sq. in. 500 450 450 1800 1600 
Elongation 
Per Cent 250 200 200 | 300 250 


PAOISTURE RESISTANCE (MAXIMUM VALUES) 
Dielectric Constant and Power Factor of the insulation 


mostat Cable - Bus Drop Cable after immersion in water at. 50 C.: Dielectric Constant, 


one day is 4.5; per cent gain, 1 to 14 days is 5.0; per 
cent gain, 7 to 14 days is 2.0; Power Factor, per cent, 
one day is 3.0; Stability Factor 40-80 volts) mil two 
weeks, per cent is .5 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE & CABLE DEPT. + ROCKEFELLER CENTER, NEW YORK 20,N.Y. 
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How KUHLMAN has YOU in mind in building Power Transformers 


Kuhimen Power Transformers care not 
merely built — they cre engineered! 
Kuhiman has had 55 years experience 
designing and building power trans- 
formers to meet the requirements of 
utility and industrial customers. These 
transformers have earned a high repu- 
tation for efficiency and reliability 
through the use of Kuhiman’s proved 
and accepted design principles. Below is 
a revealing look inside a Kuhlman 


Power Transformer 


A typical result of the constant search by Kuhiman engi 
Rigid sturdy construction: Structural 
neers for new materials, new designs, and new manufac 
steel clamps hold the core securely — oe 
: turing methods is the new Kuhlman tap changer. This tap 
prevent shifting and vibration, pro- 
changer features high overload capacity at low temperature 
vide support for coil braces, and cen 
rise on contacts, low contact resistance, self-aligning spring 
ter the transformer in the tank. The 
clips on rotary blades, ample clear 
tank itself is made of heavy steel plate 
ance at all points of voltage stress, 
with all seams electrically welded and 
operation by an external handle, 
has a thoroughly protected surface 
. P and a plainly marked dial 
All bushing bosses and openings have 
& ” B which assures locking handle 
smooth gasket surfaces and provision 
: & d f in desired position with the 
for external bolts 
= ‘ handle locked by pin 


Therowgh Pretection: Kuhiman coils 
below 25 KV are assembled, dried 
under heat and vacuum, immersed in ‘ 
a thermo-setting, polymerizing-type had by writing for the new Bulletin 
varnish, and then baked. For voltages C8601 
above 25 KV, varnish treatment is re 


More detailed information on Kuhl- 


man Power Transformers may be 


Kuhlman also manufactures 


lete | f Distribution, D 
plac ed by oil impregnation under sere kts iuplane ale Distribution, f Y 


vacuum. Kuhiman maintains a com Type, Street Lighting, and Specialty 
plete testing laboratory equipped to 
make every conceivable test on power 
transformers in accordance with E.E.] 
NEMA standards able on request 


Transformers. Bulletins on any type 


of Kuhiman Transformer are avail 


EXPERIENCE COUNTS — THIS IS OUR 56TH YEAR 


Ges-oil-seal tanks arc standard 


} 


on transtormers above ooo 
KVA, voltages above KV a 

optional on other ratings at ¢ 
extra cost his n, an 


auxtliar 


Miparctiire 


allowing expansion and contra KUHLMAN ELECTRIC COMPANY 
on of the gas in the transfor BAY CITY, MICHIGAN 


k under 


EXPORT REPRESENTATIVES: /errmatoma! Standard Flere Corporation 
67 Brood Street, New York 4. N.Y. Cable Address, Microphone, N.Y 
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DREX AERIAL CABLES 


D DISTRIBUTION COSTS 
-TO-EARTH LEVELS 


Wherever the installation, whatever the service con- 
ditions, Simplex-ANHYDREX Aerial Cables provide a 
sure-fire means of cutting the cost and improving the 
performance of overhead distribution systems. 

Anhydrex insulated, ne prene jacketed, and designed 
for installation by either the self-supporting or spinner 
methods, they furnish a wealth of advantages over open 
wire lines — advantages that mean uninterrupted service 
vear in and year out plus big savings on installation and 
maintenance. Some are listed below, but there are many 
others you'll want to know about. All are described in the 
Simplex Aerial Cable Catalog which we will gladly send to 


you upon request. Simply fill in and mail the coupon below 


ADVANTAGES FOR INSTALLATION 


Less labor needed to install 

Can be installed on existing 

Crossarms not needec 

More circuits per pole 

Low congestion on poles; phases and neutral assem 
bled together 

Little or no tree-trimming required 

Smaller clearances needed 

Unrestricted cable routing 


Attractive appearance 


OPERATING ADVANTAGES 
F ® Better regulation 
® Anhydrex insulation has high dielectric strength, low 
power factor and low dielectric constant 
ANHYDREX is unexcelled for resistance to moisture 


Neoprene jacket provid protection against oil, 


t 
chemicals, fungus, heat and sunlight 


Neoprene resists abrasion by swaying limbs and 
chafing agrainst poles 

Fewer service interruptions due to winds, icing, and 
lightning 

Not subject to corrosion 

Higher safety factor for people and property below 


Less maintenance requires 


Te Pe cco 
eee Ca 


STREET 


city 
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Chromel 


granted miracles.” Load building fine durability and the consistent quality of 


miracles like the ingenious new HOSKINS CHROMEL resistance alloy. 
electric irons, the wonder-working 


y%, 

\ You're living in a world of taken-for- industrial heating loads. And tat reason is the 
: 
A * 


For CHROMEL, you know, is the original nickel- 
chromium alloy that first made electrical heating 
practical. It's highly resistant to oxidation, pos 


electric ranges, the automatic electric hot water 
heaters. Not to mention the countless other elec 


trical heating devices that have become common sesses Close-to-constant “hot” resistance between 


accepted “necessities” of life. And the most 700° and 2000° F., delivers full-rated power 


amazing part of it is that, although their useful throughout its long and useful life. And it's 


ness is based entirely upon electric heat, seldom backed by over 40 years specialized research, 
' 

today does a buyer ask, “How long will the manufacturing, and application experience de 
heating element last? voted exclusively to the interests of more and 


There's a good reason for this unquestioning better use of dependable electric heat. 


faith in heating clements a basic reason that 


is directly responsible tor the successful de 


eer gy 


velopment of your residential, commercial, and : 


= a 


Our Catalog M-! contains beipful information for your Load Building Department want a copy 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE . DETROIT 8, MICHIGAN 


NEW CLEVELAND CHICAGO 
Wes los Angeles 


chel-chromium resistance alloy that first made electrical heating practical 
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you can 6e SURE... 1¢ irs 


A New 100-AMPERE Type 
GR Recloser... 


qh 
~s pune” 


100 amperes—continuous current rating 
2,000-2,500 amperes—interrupting rating 
Full 15-kv insulation (110-kv impulse with- 
stand) 


Interrupts 2,000 amperes with full 15 kv 
across one pole 


Heavy top casting and deep-drawn tank— 
both heavily hot-dip galvanized 


One fast, and three time-delay openings, 
or four time-delay openings 


Bushings, mechanism, hangers—all inter- 
changeable with 50-ampere series 


@ Five coil sizes available—25, 35, 50, 70, 100 


The 100-ampere GR Recloser is available for im- 
mediate delivery now. Use it to provide complete, eco- 
nomical protection for your rural and suburban lines. 
For complete information, ask your Westinghouse 
representative or distributor for Bulletin B-4339, 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. 5-60721 


CL a da G hehy abs 
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o_o Not Bethlehem 
orm-Set. You pay 


hardly anything 


st of Bethlehem F 


Buyers ire often surprised at the moderate 


sts little more than ordinary strand 


strand. It’s preformed, yet « 


non-preformed kind. The extra 


hat the strana « nravei 


ys snugly in position, even at the spot where tl 
This means a lot to your linemen. Saves then 


For full details, ask a Bethlehem man 


BETHLEHEM BETHLEHEM, PA 


st Stee 


fA ost Bett 
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PROTECTION TODAY 


L-M 
GROUNDING HARDWARE 


adds impulse strength 
on 34.5—46 kv lines 


QO), installations using overhead ground wires, 
i the grounding down-lead is installed so that 
it shunts out the wood insulation of the pole, 
it can reduce or nullify the value of an other- 


wise good pole top assembly 


Practical experience has shown the value of 
getting the down-lead away from the pole 
This separation can be made economically 
with the L-M hardware shown below. 


Coordination of wood and air gap dimensions 
and grounding resistance is the formula. 


To simplify the calculation, the estimating 
chart at the left was developed by Frank E. 
Sanford as Consulting Engineer for Line 
Material. 


Ask the L-M Field Engineer for a copy of Mr. 
Sanford’s report of a nationwide survey of 
practices, together with a folder on the trans- 
mission hardware items required and a large 
size copy of the Sanford chart. Or write Line 
Material Company, Milwaukee 1, Wisconsin 
‘ (A McGraw Electric Company division). 

Don't shunt-out good 
wood insulation! 


Sanford Estimating SOME L-M GROUNDING EQUIPMENT A) Extended Type 
Chart for determining , Bracket for neutral wire 
minimum air and wood 5 FOR 34.5—46 kv LINES down-lead. Pole- 
paths forany measured mounted as shown in 
ground resistance. A illustration above. 
large size copy is avail- " Lengths from 3/2" to 
able from L-M. ? 4°6". 


(B) Loop Bolt for pole 
top hanging of over- 


: = h ound wires. 
Some L-M Grounding Equip- ond ‘grouse wires 


ment for 34.5—46 kv lines - bongine 11h” ond 
13%" for pole diam- 


Here are a few of L-M’s eters up to 10’ 


many transmission and | 

distribution line con- y (C) L-M Suspension 
struction materials. i \ Clamp. Forged steel, 
These are steel, hot-dip } : heavily galvanized. 
galvanized by L-M’s ay S Hangs from the Loop 
modern quality-control \ Bolt to hold the over- 
methods. All bolts have i head ground wire. 
buffer points to make 

them easy to drive. 


LINE MATERTAL 


z : . we 
Line Construction Masertiils 


ae 





Cur Pi/ures... CU COSTS... With these fearures 


LM ROUNO-WOUNO gi 
CUMIN 


Overload Capacity 


Stepped core cross section provides 
oil pesseges between core and 
coil; these and the long reund 
coils expose more surfoce 
to the oil, assuring bet- 
ter cooling. 








oi 


tigh Impulse Strength 
Coils ere wound round right ente the 
core —no need to mallet coils into 
shape. Round coils con be wound 
tighter with better insulation 
distribution and improved im- 
pregnotion, assuring high- 
er average impulse 
strength. 


Balanced 
Performance 


L-M Reund-Weund design provides 
belanced performance character- 
istics with their many edvan- 
tages including better reg- 
vietion, and high short 
circuit strength. 

| 


Qualiy Crafismanshyp 


L-M Round-Wound transformers have a record of Seoled tenk construction, en L-M 
“first™, is one of many qvelity 


remarkably few failures—from all causes including lightning senetrestion feuturee Gh @o> 


oe 7 . . 2 ey ¢ akon sure long life fer l-M 
WiCMhiu meet uotiog bedi their low operating cost, makes Se calilitbenediianies 
Round-Wounds a most desirable investment for both new con- formers. 


struction and replacement of old, high-cost equipment. 
Want more information? Ask the L-M Field Enginee 
Line Material Co., Transformer Divisi 


LINE MATERIAL ...7RA MSFORMERS 


srements 






aan 
~. 


ee 


vaca 


1. INSTALLATION: 


UL ati dis 
se 


[t's simpler to hang and wire one 3-phase transformer than a bank 
of three single-phase units—-and it’s safer, too! 


* 
é 


L-M sizes through 112% kva can be bolted directly to the pole 
You eliminate additional cross arms and get greatly improved 
appearance. 


The impedances of all three units in a 3-phase transformer are 
identical. This eliminates the circulating currents and losses in 


operation which may occur in banks of three single phase units 


Perhaps you, like many others, would like more information on 

the relative advantages of 3-phase transformers and single-phase 

banks. If you care to drop your problem in our lap, we'll be glad 

to work with you. Ask the L-M Field Engineer, or write Trans 
former Division, Line Material Co., Zanes- 
ville, Ohio (A MeGraw Electric Company 
division). 


Ratings from 9 to 150 kva have famous 
L-M “‘Round-Wound” construction 
with its many advantages. Ratings 
from 225 to 500 kva have round coils on 
a three-legged stacked core; these offer 
many advantages not inherent in 
square-coil construction. For data and 
dimensions write for Bulletin DTS 


Three core-coil units mounted in one 
rigid frame, for best cooling and maxi 
mum accessibility. Any one of the three 
units may easily be removed and re- 
placed if necessary 


Complete Coordinated Equipy 


a) 
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Chart shows reductions in critical impulse sparkover of 9 kv expulsion 


arresters. Successive improvements give L-M Expulsion Arresters the 
lowest impulse sparkover in history, the longest life in service. 


Cross section of 
arcing chamber 


outstanding improvements 


achieved by L-M Surge Laboratory 
research, development 


@ The extremely low ) over ‘ ly ved by L-M charge test with an ample safety margin. Available 
t ye o the use of Ex 9, 12 and 15 kv sizes, with flat or cross arm 
irkover voltages 


in 3, 6, 
research anawers one 


nounting hangers 
Wet process porcelain housing with rain-shed umbrella de 
sign. Strong clamp-type terminals. Heavy 
electrode, eliminates accidental 
external gap spacing 


pulsion Arresters. With 
these L-M arresters 


reased protectian 
throughout range of ratin 


external gap 


bending and changing of 
Arreater life has also been substantially 


increased, by means 
of the L-M are switching principle. Two electrodes are pro 


vided, in the narrow side of a wedge-shaped fibre arcing WHO DUNIT...AND WHAT! 
chamber Jumping the short gaps at A, the are forms 
that forces it into a long thin arc at 8 
atantly it is blown « 


Kis 
rpul- 
andl then expul 
® west f tory of ig ning arrest 
te out of the chamber ur ’ r Vi 2 
pment ar performar i the KF .. 

does not remain long enough to burn the electrode ’ a ¢ 


tinguished so rapidly there is no : ‘M Field Engi- 


or write Line 
isconsin (a McGraw 


ippreciable erosion o ’ _ rpuision Arrester. Ash he 
neer for a copy of Bulletin L. 
No limit to svstem capacity on which this expulsion arres Seteig? Mittasanhes tO 


may be used. Meets the NEMA-standard 65,000 ric Company Divisior 


ed Equipm 


i. 
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Here is how L-M Valve Type Arresters counteract “skin 
effect,” and why L-M’'s “Granulon” characteristic element has such 


high discharge capacity and unchanging characteristics. 


Lightning follows the path of least resist Ir 
ance — electrically. Also, like 60-cycle cur 

rent in a conductor, it tends to “skin 

down the outside of the valve element. In 
a lightning arrester, when the resistances 
down the middle and side of the valve 
element are the same, the surge invariably 
tends to channel down the outer edges Other features 


widentally, that is why L-M is the only 
manufacturer who dares to put his arrester 
into a Pyrex® glass housing. You can ser 
any signs of failure which is so rare in 
L-M arresters we don't mind taking the 
cat out of the bag' 

precision gap, maintains 
low sparkover an ast action on both long 
The result? Repeated surges lower the low and steep fre wave 
discharge capacity, and in time the arrester ligible 
clinkers, and fails. Usually nobody knows 
why, and attributes the failure to a direct 


stroke 


draws neg 
follow current— permits accurate 
fuse coordination he Isolator, L-M’'s 
patent insurance feature — the arrester can 


In L-M’s “Granulon” characteristic ele 

ment, /ens-shaped metallic electrodes shorten 
the electrical distance down the center 
just enough to counteract the skin effect 

The surge discharges evenly all through 
the “Granulon’’—and the arrester lasts 
far longer 


The arrester can take more heavy surges 

it maintains its high discharge capacity 
without change for years and years... 
rate of failure is gratifyingly low. 


LINE MATERIAL Lightning Arresters 


Complete Coordinated Equipment for Distribution 


never ground feeders. In all distribution 
voltages Meets NEMA Standards and 
more! 


GET THIS BCOKLET—JUDGE FOR YOURSELF 


Ask the L-M Field Engineer 
for a copy of Bulletin LA], 
or write Line Material Com- 
pany, Milwaukee ] Wis 
consin (A MeGraw Electri« 
Company Division 






oday 


rd 


Distribution and Operating Engineers... 


Reduce your 
voltage survey 
costs 
with low-cost, 


permanent 


Wlipy 


Voltmeter Installations! 


Lincoln Type V-2S Indicating Voltmeter 


n from existing distribution 
from systematically ap 

ntrol. Simple changes in the 
system, such as transferring loads 


: , ' bet nsformers, changing transformer 
time-laggec ) il { l Value 


caused by sporadi ti b callieiae T lancing loads, resectionalizing, and 


is equipped with an mut nad minimun idding I formers and regulators often. 
ter kilowatthour consumption 
revenues. For the most effec- 
it the lowest cost m ike these 
the basis of continuous voltage 


provided by permanently in- 
MiniMax volt neters 


Type V-2S MiniMax voltmeter, shown at left, can be 
installed in a standard meter socket, outdoors. Meter 
scales ore available for voltage ranges of 95 to 135 
volts, of 190 to 270 volts. The graphic form—Type 
CCV, at right provides a continuous record of average 


voltage. Bulletin 483 gives full information 


ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 
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That’s why TEMFLEX 105 


Plastic Tubing excels in 
transformer duty 


This tubing hits a new high in retained flexibility and elongation. Tested 
in orls at 90 C. for 60 days, TEMFLEX 105 shows absolutely no change 
in flexibility ...no cracking or checking whatever ... no loss in elongation. 
Stands up, too, under overload tests. 


You won't have to worry about dielectric strength — it actually in- 

creases after 60 days in oil at 90 C. The U.L. tests demonstrating this er , 

“The only plastic tubing approved by 

also shew that TEMFLEX 105 does not corrode conductors, or increase in Underwriters’ Lebereteries fer use in 
thickness after aging. And it’s permanently identified with the printing 

of TEMFLEX 105 along the entire length. 


high-temperature mineral oil 


\ 
Be Sure To Send For U.L. Report Look Ze Previn gion 
Cheek the complete report and see for yourself how TEMFLEX 105 sur- S eetiees te: 


passes any tubing you can buy for transformer service. Generous samples 


for Continued Leadership 
and full data will be sent promptly on request. Write. 


in Insulation’. 


<< IRVINGTON 


Nc | a * . Gf? 
UAL Vanish ¥ Insulalor Company 
Irvington 11, New Jersey 
ELECTRICAL WORLD © April 10, 
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but what do they mean to you? 


They mean that you get more than just cable when you buy 


from Alcoa that you're tapping the world’s greatest store of 
knowledge of ACSR problems. Think of this: 

Alcoa made the first ACSR. Did the research that made pos- 
sible mile-long spans Deve loped the installation methods that 
made them practical. And today, Aleoa, with the momentum 
gained in this experience, 1s pushing forward to more knowl- 
edge of conductor problems. 


That constant search promises better service from your 


transmission lines, lower maintenance, It’s your assurance 


that you’re buying ACSR from those who can best help you 


solve your conductor problems. ALUMINUM COMPANY 0} 
America, 1924D Gulf Building, Pittsburgh 19, 


Pennsylvania, 


TYPICAL of Alcoo research is armor 
rodding—now commonplace —developed 
25 years ago to prolong the life of over 
head conductors. Alcoa Armor Rods rein- 
force cable in the vital few inches of 
greatest stress, dampen vibration, prevent 
fatigue rupture of strands. They are also 
used to repair conductors which have pre- 
viously suffered damage from vibration, 
burning or abrasion. Write for your free 
copy of the new Alcoo booklet on this sub 
ject to Aluminum Company of America, 
1924D Gulf Bidg., Pittsburgh 19, Penna. 


Installing Alcoa Armor Rods with 
hot-line tools on a 220,000-voit 
line without interrupting service 
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LIMITORQUE 


““PUSH-BUTTON” VALVE OPERATORS 


' Walworth Double Disc Gate Valves shown above are typical 
of varius types (Gate ‘Globe, Butterfly, Plug, etc.) 
in daily use throughout the 


The six 24 
of the thousands 
equipped with LimiTorque Valve Operators 
world—on land and sea. So, when we say that LimiTorque is universally 
used and recognized, we ate making no ‘overstatement.’ 


LimiTorque operates by the “push of a button,” from either remote or nearby 


control panel prevents damage to stem, seat, disc, gate or plug, because 


Porque Seating Switch limits the torque, and thereby, shuts-off the motor, 


the 
can occur. LimiTorque also saves money and promotes safety. 


tained through Valve Manufacturers 


nd diagrammatic catalog 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 
iN CANADA WILLIAM AND J. G. GREEY LIMITED, TORONTO 


industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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PRECAUTION 


Aut Ovenweas eiecrarca: wines ane DANGEROUS 


oe rout Own saretr 
eevee Geree fourrmtNT, Hire OF wETAL 
@esects Crest TO Ovlentan wees 


CONTACT MAY BE FATAL 


&e Careful 
The Life You Save May be Your Own These Grophic LAMICOID® signs, made 


for Consumers Power Compony, Jackson, 
Mich. stay clear and bright despite roin 


ond sun, heat and cold 


DANGER AREA 
KEEP OUT 


For clarity and permanence 
they “signed up” the right material... 


ephi: lamisil 


s Power Company w inted warning signs that could be seen cl | ins that 


heir brilliant colors. Signs that would resist we 


ithering naust tl fumes 
specified Graph LAMICOLD 
d, tough, mousture-resistant p has p inted matter 
rmosett ¥ plastic STi on-yellow printing 
ted by a surface of special ag 


heck o1 cloud, does not readily pick up dirt, ; na 
if 1a damp cloth 
Graphic LAMICOID needs no frames, no glass, and can be drilled tapped, punched 
hese features make it unusually easy and economical to install 
ar and durable signs, dials, wiring diagrams plotting boards and name plates, 
unusual advantages of LAMICOID, in Graphic, Translucent or Engravine 


our nearest sales office for complete information 


MICA Gesubbailre COMPANY 


Schenectady 1, New York 
Offices in Principal Cities 
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PT PETROLEUM tt) 


Oil immersion of the Type ZHS heavy-duty valve terminates at the front under the 
Magnetic Contactor in the rear tank of the conduit connection box in which the over 
starter permits making and breaking the load relays are mounted 


main motor circuit under oi! 


EC&M Type ZHS Starters for 2300-4600 
olt motors are built in 50,000 KVA 


corrosion protecte ‘liminatin the interrupting capacity and in the VALIM 
need for frequent inspection or main ITOR (v 


kee] the me 


lt-ampere-limitor) style for use on 


tenance The drain pipe \ shut-off power systems having up to infinite KVA 


WRITE FOR Bulletin 1062 and No. 23 Accelerator Bulletin 
describing EC&M 2300— 4600 volt motor starters. 


eta is be lee ew cite 


2698 EAST 79TH STREET CLEVELAN 
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BLAW-KNOX rsmssi0 TOWERS 


BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY + 2057 FARMERS BANK BLDG., PITTSBURGH, PA. 
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La LL CHICACO 


you can 6c SURE.. i is 


Westinghouse 


was AS 


IT TAKES GEARS PLATED WITH GOLD 


als 


co Liminale bolosiin 


Gold is doubly valuable when it protects meter gears and 
shatts trom corrosion under all atmospheric conditions. 
Friction is almost negligible for life. Only Westinghouse 
otters this protection, 


And to make doubly sure of low friction . .. involute 
gear teeth are milled, not stamped. They ro// smooth and 
tree. The gold finish then preserves this fine freedom of 
motion under all operating conditions. 


What's more .. . every precision register is self-meshing 
\ j ti h with the disk shaft, never too tight, never too loose. 

es ing Ouse Check your meter records, They'll prove that “extras”, like 

. gears plated with gold, actually give you the greatest return 

on your metering investment... over a dong period of years. 

M EF T E R S Get detailed information ... ask for the new booklet, 

“What It Takes for Long-time, Low-cost Metering”, 

B-4665. Call your nearest Westinghouse office or write 

Westinghouse Electric Corporation, P.O. Box 868, Pitts- 

burgh 30, Pennsylvania. }-40367 


"A VITAL PART OF LONG-TIME, LOW-COST METERING 


April 10, 1950 @ ELECTRICAL WORLD 





Now—Gulf Turbine Flushing Oil has been fur- 
ther fortified to provide an even more effective 
rust preventive film! Now you can be sure that all 
oil bathed surfaces in your new turbine lubri- 
cating system are completely protected! 

Gulf Turbine Flushing Oil has highly prefer- 
ential wetting characteristics — displaces water 
quickly on the internal surfaces of the lubricating 
system. It should be used as soon as practical after 
installation of the system. 

Gulf Turbine Flushing Oil has excellent flush- 
ing action — cleans inaccessible parts of the 
system, readily picks up dirt particles and carries 
them to the filter. 

An important advantage of Gulf Turbine 
Flushing Oil over other types (such as certain sol- 
vents) is that the undrained portion in the turbine 
system does not impair the lubricating value of 
the turbine oil. For Gulf Turbine Flushing Oil is 
itself a satisfactory lubricant. 

Only one-third to one-half of a normal turbine 
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oil fill is required for thorough flushing. Thus the 
expense of flushing your new turbine with low- 
cost Gulf Turbine Flushing Oil is nominal. 

For complete information on this quality prod- 
uct and for recommended procedure for cleaning 
your turbine, call in a Gulf Lubrication Engineer. 
W rite, wire, or phone today. 


GULF OIL CORPORATION - GULF REFINING COMPANY 


GULF BUILDING, PITTSBURGH, PA 


Sales Offices - Warehouses 


Located in principal cities and towns throughout 
Gulf's marketing territory 
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P-D “Short Stacks’’ Become an Integral Part 
Pm ite tile eh cae la 


ee ine Ee a ea 
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Project and Sales Engineers THE THERMIX CORPORATION GREENWICH, CONN. 


PRAT-DANIEL CORPORATION 


75-4 WATER STREET EAST PORT CHESTER, CONN, 


DESIGNERS AND MANUFACTURERS OF POWER PLANT EQUIPMENT FOR OVER 25 YEARS 
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Iindustriclite High Mounting Fiature 


“GOOD LIGHT... 


Industry’s Most Essential Production Tool! 


@ When you plan industrial lighting with Appleton Equipment the result 

is a finely coordinated system that paves the way for top worker efhicienty, 

better production, That's because Appleton fixtures are scientifically 

designed to provide the right ight, without uncomfortable glage, 

troublesome contrast or shadow. Products of nearly halfa 

century ot experience, expert engineering and unequalled 

SS manufacturing facilities, Apple ton Fixtures provide 
Standard Dome Reflector —_ maximum illuminating efficiency at minimum installati@n, 
service and operating expense. Appleton Lighting Fixtuges 

The Stocklite \ f are available in the exact type and size for every industrial 


for Stock Rooms 
requirement—ink luding hazardous locations— whether 


N indoors or out Apple ton’s skilled illuminating 
A B ha L E T © engineers are ready to help you solve your 
specific lighting problems. For the finest in 
L j G by T i Ni G lighting equipment, specify Appleton 
Standard for Better Lighting. 

ne 


"me, 


The EFU—First and Still Finest 


Explosion-Proof Lighting Fixture 


SOLD THROUGH ELECTRICAL WHOLESALERS 


APPLETON ELECTRIC COMPANY — 


1705 WELLINGTON AVENUE «. CHICAGO 13, FLLINO'US ; Filling Stations, 
NEW Y bs Sevnat DETROIT 3049 E. Grond Bivd AN f Aves * SAN FRAN M & Parking Areas 


» ¢ Avenve TLANT , everd N £ © 6IR™ 4AM 4298 


ae 


4 Besseme ‘ RALTIA f Fast § nt r ‘ 
aia q NM Mgt 
bine Riemal: NCINNAT! 424 swey ‘ N 738 4 Bidg * HAVANA 


» Mew York 4, N.Y 


CONDUIT FITTINGS + LIGHTING EQUIPMENT + OUTLET AND SWITCH BOXES + EXPLOSION-PROOF FITTINGS + REELITE! 





Durasheath 


the all-purpose cable 


that you can use 


in ducts... 
Tough Neoprene 

jac ket Glitmnates rotted 
braids and jacket 
damage when pulling. 


[ 
in one continuous run! 


DURASHEATH SOLVES DISTRIBUTION PROBLEMS ... 
Underwriters’ approved for all underground ser 
Vices it’s perfect for power and lighting circuits, 
industrial plants, mines, airports, farms, and hous 


ing developments 


DURASHEATH DOES THE TOUGHEST JO8S —THE BEST 
and at lower costs electrolysis, corrosiot 


extremes in temperature can't hur 


overhead... 


Durasheath” is the all- 
type Cape for al! type 
use ,..in single or 


multi-conductors 


underground... 
Ability of Neoprene jacket 
to resist oil, alkalies, atids, 
moisture; makes Durasheath 


the perfect cable for 


underground use. 


resists oil, flame, abrasion and cutting... as well 
as moisture, acids and alkalies in the soil. It’s 


lightweight and flexible— reduces installation costs. 


For more dependable power distribution systems, 
cheose Durasheath. For more complete informa 
nearest Anaconda Sales Office 
r Distribut Anaconda Wire & Cable Company, 
25 Broadway, New York 4, New York 


tion contact your 


; — eee 
The right cable for the job ANACONDA 
WIRE AND CABLE 
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ositive Action... 
Fn to Fuse 


ears of 
“Know-how” 


Southern States’ 
Porcelain-Enclosed 
Dropout 
Distribution 
Cutout 


Designed for full dropout operation. Can be 
converted to 100 amp disconnecting switch by 
substitution of solid blade door assembly. 
The safest cutout made! Deor completely dead 
when open. The PE-}5 can be entirely hookstick 
operated and fused with SS bayonet-type hook- 
stick or a clamp type stick. Door can be opened 
and closed by ANY hookstick, and removed and 
replaced by hand. 


High pressure contact maintained by phosphor 
bronze back-up springs on silvered contact 
surfaces. 


Mounting bracket meets NEMA and EEI stand- 


ards for universal use with cutouts and light- 
Immediately available through your ning arresters. 


local jobber in the following ratings: 
5 kv 50 amp 
7.5 kv 50 amp 


Southern States Equipment Corp. 


HAMPTON GEORGIA 


fe tht te ce) Aci h| io Me ad 
ANSVIL KANSAS CITY. MO DALLAS. TEX 
ALPARAISO. IND See elt wee EL PASO. TEX 
JISVILLE. KY NEW YORK, N. Y HOUSTON. TEX 
‘ NEW ORLEANS. Li rF LUBBOCK 
JACKSONVI SHREVEPORT. | 1 : 
MIAMI. FLA OSTON. MASS HA 
ATLANTA. GA JACKSON, MICH KNC 


ELECTRICAL WORLD @ April 10, 1950 





Rural =-Line 


| granstormers - + « Soryice F/0VEU 


FOR M/N/MUM MAINTENANCE/ 


Maintenance costs money—lots of money. Cost 
analyses show that continued operation is a 
major factor to consider when buying trans- 
formers. It pays to choose transformers that 
are service proved .. . for long life . . . for 


dependable performance .. . for minimum 
maintenance. 


Service records from the field prove that 
Wagner Rural-Line Transformers require a 


minimum of attention and give unusually long, 
efficient service 


PERFORMANCE Plus PROTECTION 
ee 


Wagner makes a complete line of rural trans- 
formers and offers a selection of types with pro- 
tective features to meet your specific needs. Type 
HEF-7Z, illustrated at left, provides a wide margin 
of safety under all surge conditions with an ex- 
pulsion-type lightning arrester (A) which is 
grounded through the transformer tank; and pro- 
vides overload protection by a primary load limiter 
fuse (B) mounted on a spring arm assembly (C). 
Other protected types and a conventional type are 
shown below. Bulletin TU-IC gives complete de- 
tails, write for your copy 


® it 2 =? 
Wagner’ 


tenmen! 


i 


con- 


» you uth 
your trans! 


WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


ELECTRIC MOTORS - TRANSFORMERS + INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS ~ AIR AND HYDRAULIC 


BRANCHES IN 29 PRINCIPAL CITIES 
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YOU SELL MODULE INSTALLATIONS 


Automobile ‘Showroom. Ecoree, Mich. 


wee 


cb 
i 


Display Room. Dallas, Texas Utility Showroom, Trenton, Mich, Appliance Store. Ef Dorado, Arks 


WHEN YOU TELL THIS SELLING STORY | | 


module is custom-fitting module delivers 20% MORE LIGHT 


Here’s the new lighting that fits any commer- Proved in actual use-—MODULE delivers 20% extra light per 
cial interior to a‘“T’’. Four basic MODULE units unit! Yes—the MODULE translucent plastic molded louver 
are the ‘‘building blocks” or ‘“‘dominoes”’ of light. passes 20°, MORE LIGHT. This means more light per dollar 
They fit together easily, economically, to form —fewer fixtures required to meet footcandle specifica- 
over 50,000 different patterns. They custorn-fit any tions. This means more light, better light at no more 
room shape or size. They put the light exactly than the cost of ordinary fixtures. 
where it’s needed. MODULE is the only lighting that : , eoxaatt| 
custom-fits with standard low-cost units. ee 1 pepe SS: \ ee 

der ame eolbid 


module is newest, finest 


And there’s nothing in lighting that will stay 

: \ \ newer and finer than MODULE. Yes—-a MODULE 

module installations are never obsolete we = installationremains modern for years, because: 
ens : it custom-fits and ‘grows’ with every 

lighting need; it delivers more light; its 
appearance has an undated “‘always con- 
temporary”’ look. No ordinary fixtures 

can match these MODULE advantages. 


No MODULE lighting system is ever obsolete. Here’s why: As 
lighting needs change, more units can be added at any time, at 
any point in the system—without installing a single new electric 
outlet box because MODULE units connect together electrically and 
mechanically. MODULE lighting is never “‘locked-in’’—the ‘‘building 
blocks” of light simply slip into place easily and economically 
exactly as required. 


+++ 


+ ete hee te 


iF YOU HAVEN'T ALL THE MITCHELL MANUFACTURING COMPANY 


module Facts, write TODAY 2525 N. Clybourn Avenue « Chicago 14, Iilinols 





you can 6e SURE.. ie irs 


Westinghouse 


mds 


This ‘character’ looks worried. He's pick- 


ing lighting Axtures. But he won't find the 
answer in a Magazine Cutout, 

What's more, there is no single “cure-all” 
lighting fixture. You know that, of course, but 
how many others do? Each luminaire has a 
different: purpose 1 different application— 
ind a different economy depending on specific 
conditions, 

Analyzing these conditions takes an expert. 
You need the services of a lighting engineer 
Whether you plan lighting, buy lighting 
install lighting, the services of a Westinghouse 


Lighting Engineer are available to you 428) 


10, 1950 e@ 
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WESTERN RED CEDAR POLES 


LIFE-SPAN full length Immunization 


Here truly is an unbeatable combination Nature's most perfect 
poles treated the LIFE-SPAN way. Every Western Red Cedar Pole re- 
ceives complete end-to-end treatment, first in a hot solution to drive out 
the air and prepare the wood cells for preservative absorption; next a 
sudden submersion under a cold pentachlorophenol solution which 
contracts the expanded air in the cells. This creates a vacuum sufficient 
to pull the solution deep into the sapwood. Pole protection is sealed 
for life, insuring dependable service up to pole line obsolescence. 

Linemen like LIFE-SPAN poles because they are clean, easy to handle, 
and safe to work on. Utility companies like them because they offer 
dependable service and they build good public relations for the com- 
panies using them. 

To be sure, to be doubly safe 
Cedar Poles. . 

The same LIFE-SPAN treatment is also available for Fir, Western 

Larch and Lodgepole Pine. 


CONSOLIDATED TREATING CO. 


MINMEAPOLIS, MINNESOTA 


. specify LIFE-SPAN Western Red 
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For further information 
write any of the following: 


SCHAEFER-HITCHCOCK CO 
Sandpoint, idahe 
Suppliers for Joslyn Mfg. & Supply Co 


NAUGLE POLE & TIE CORP 
Chicogo, Ilinois 


PAGE & Hill, INC 
Minneapolis, Minnesota 
50 Church Street, New York, N.Y 


B. 4. CARNEY & CO 
Spokane - Minneapolis 





What 

technical service 
can Anaconda 
give you on 
Condensers? 


Every large user and manufacturer 


of condensers builds 


experience with tube and tube 


AMBRALOY 927 GOING IN AT SEWAREN. 7 /iese 
{ ompany serves many such users f , urt of Foster Wheeler Cross F AU 


materials. The American Bras 


th f three ! ’ 5 


and manufacturers, shares with eac 


i Gas ¢ 
his toughest problems, m ikes this 
wider experience available to ill 
We maintain spect il laboratory fac 
keep detailed records of prot len 
new proble 
These facilities can help produce the 
materials that will give your condensers n 
under specific condition 


We hope u will work with us and Iet us wor vit rite { ' ition B-? 


eC iC American Brass 
Anaconda An I ri td... New Toront 


0. Ont 


For efficient heat transfer ANACON pA 


CONDENSER TUBES 
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P-L 4-Way Anchors incorporate all the 
features of the famous P-L 2-Way 
Anchors ... features proven by use in 
the past few years. There are no 
levers, hinges or multiple pieces to 
bind or get out of order. 


P-L 4-Way Anchors are easy to install... tamping 
force is exerted directly onto sharp-edged blades. 
P-L 4-Way Anchors are made in 6,000, 8,000, and 


10,000 pound sizes. 


Compare the ease and simplicity of installation, 
and greater holding power of P-L 4-Way Anchors, 
with other more costly and complicated 4-way 
anchors. Write today or contact your preferred 


distributor for information and literature. 


PIiIEPER-LILLARD, INCORPORATED 


SV. tows 2a, OHS 4 On 
MAKERS OF P-L 2-WAY ANCHORS—SPREADING TOOLS—WIRE STRINGING PULLEYS—LAY-UP GINS—CHAIN BINDERS 
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loe was on his way to setting 


wire trom the home office 


Corrosion had caused a rivet to 
f ic, ott t ‘ 


equipme er tastening ta 


production had to be stopped t 
This 18 not an exceptor 


from the It coute 8 ippe 


against such a loss i 


stee! bolts, nuts. screws 


read to success Harper make oe ese Eve a 2 | o : 8 hg ne r “O00 different 


sizes, types, alloys Brass, Bros ind Stainless 


Steels. In addition to resisting co 


non-magnet 
long-lasting, reusable— most 


o 
—by a rivet occas. 
rincipal cities. Write tor 
stock list The H. M. Harper Co 
8205 Lehigh Ave., Morton Grove 


New York Office and Warehouse: 2 Hud 
Los Angeles Office and Warehouse: 835 
Branch Offices: Ationto mbridge, Cir 
Denver, Detroit, Gr 1 Rapids, Milw 


Philodelp? Pittsburgh, St. Lovis, Seat 


AMERICA’S LEADING SPECIALISTS a A 4 P E 4 IN NON-FERROUS AND STAINLESS STEEL FASTENINGS 


EVERLASTING \\-% FASTENINGS 
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you can 6e SURE... 1¢ irs 


Westinghouse 


NEW 


“MR’ CURRENT TRANSFORMER 


It’s smaller. ee fits smaller meter Here’s why. e «anew Hipersil® 


boxes—mounted separately it requires mini- oriented core steel, and small through-type 
mum space. Simplifies switchboard and panel- primary conductors make construction small, 
board installations, too. light and economical. Ask your Westinghouse 

representative for complete information, or 


. ° 7 . . 
It’s lighter eesier to handle and write Westinghouse Electric Corporation, 
eee ‘ « ‘ 


. > > , 2 = 
install. P, O. Box 868, Pittsburgh 30, Pennsylvania. 
J.70554 


+ 


It costs less +e Save up to !¢ on 


initial cost alone, 


TRANSFORMERS 
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BELL TELEPHONE LABORATORIES 


MPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 





RECOMMEND ED! 


i 


; 
| 
U 


for Connecting gl \a" 
ro ; i AL) ay 
Aluminum BRS et 


wilt Ad 


a eran 
eye ol-am Areal 


Pacific Electric 


Type ALT Terminals 


¢ Aluminum Body is Cast and Heat-Treated for High Strength 


No electrolytic action or differential expansion between aluminum 
conductor and terminal body. Heat treating distributes alloys uni- 
formly, improves tensile and yield strengths and hardness. 


e@ Large-Area-Clamping of Aluminum Conductor 


No cold flowing of conductor. 


® Heavy Aluminum-Copper Bi-Metal 


No electrolytic action 

No de-zincification 

No solder-joint failures 

No plating, galvanizing or tinning failures. Copper Bottom 


BI-METAL PLATE 
One side grooved for small cables, and the other, for large. for non-corrosive contact, 


furnished with each 


Ger All Facts --: terminal 


® Reversible Clamp Cap 





PACIFIC ELECTRIC MFG. CORPORATION 


There is NO SUCH THING as 
an RLM TYPE Lighting Unit! 


Either it is RLM CERTIFIED or it is NOT. 
The Only Way To Be Sure Is To 


SEE the a LABEL! 


g 


| 


Law « can be leceiving in li h . of out ntractors’ stock 
roe’ A petit j mt may LOO Ke 1 l for 1 Quality at every leve 
nim | 

watd appeara ‘ tour hie s acurvity of the RLM Sta 
arg): et Aci ’ which m possible che 
acfordance wit ot < ard See ‘ . equal effiicice . form O t not . 
cam a 

mae a Ri 

sue 

oa i 


Why No “RLM TYPE”? 1 


flu 


How RLM Checks Uniformity of Quality 


A 


sment is published in the interest of 
e Entire Lighting Industry by w 


as y RLM Standards Institute, 


Ss R24 26 West Madison St 


Chicago ¢ 


“Every RLM Unit Must eakbee with Certain Minimum VEiendavds such as these: 


Porcelann Enamel Reflectors RLM 


‘ 


High Quality Ballasts 


Reflector Design Sound Construction RLM t 
high fa 
‘ 


cakage 
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In this outdoor cubicle a switchboard manufacturer using 


A lerge avtemobile manviacturing company by using 
ISOLATORS wes able to sove space, for equipment not 


Cable ISOLATORS was able to not only seve space but 
provide safety first features in one of their important 
switching centers. 


yet installed, for its ultimate user, a large oil compeny 





biel 


ELECTRICAL ENGINEERS EQUIPMENT CO. 


MELROSE PARK ee ee 





Pe on 2 ke 
2 ee 


: 
a 


’ U 
oe es 
¥ 


. 7 alee nn tga ae “i em 
is more 5 g Reet 6 Ath 


ee A 


} 


That’s why they match modern 
central station equipment in performance as well as appearance 


The distinctive, neat appearance of 1-R double-« ducers have specified I-R boiler-feed pumps...to 


pumps is evident from the illustration above. A n modernize and increase the output of their present 


mum of external piping, compact lubrication assem 


bly, sheet metal 


facilities or as a part of a completely new station 
lagging that blends in with the main 
' 


pump support, and many other new design features HERE'S A SUGGESTION! 


" 
all contridute t 


o their modern styling. However If you're thinking of a new high-pressure feed pump 


call your nearest I-R branch office. An engineer will 
THERE'S MORE THAN MEETS THE EYE 


} 


¢ glad to tell you all about today’s most modern 

dependable boiler-feed pumps: Ingersoll- Rand's 

tation equipment in per mance Class CHTA and CHTB double-case 
so many of America’s power pre r lust 


ase pumps have kept pa 


arlene 


pumps — the 


es first 


chorce for really high pressure 


Gi —— 


CAMERON PUMP DIVISION 471-10 
11 BROADWAY, NEW YORK 4, N.Y 


COMPRESSORS - AIR TOOLS - ROCK DRILLS- TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 
bo 
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MAGNETIC 


Sad en 


THERMAL; 


antages of 
tripping 
protection 


the proven adv 


1 and Magnetic 
sitive 


_- combining 
both Therma 
elements. They give P° 


against dangerous over 
y on “ shorts.” 


stantaneous! 
miess momentar 


ping on har 
is eliminated. 


sa bi-metal providing 
to heating elfects 
ding atmos- 
longed 


J THERMAL element 1 

imed response 
yrroun 
jon is pro 
to a sate value 


positive and t 
of both load 
The life of w? 


temperature 
ten 


current and § 
phere. re insulat 
by limiting total 
stantane- 
t charac- 
‘shorts.”” 


*), MAGNETIC element responds in 


the higher yalues of curren 


ously to 
gerous overloads and ' 


teristic of dan 
Damage }5 minimize 


Both eLEMENTS ARE NEEDED 
FOR lele PROTECTION! 


Write tor Bulletin SA 590 
Square D Company, 
Detroit 11, Michigan 


OmMPANY CANADA ul 


eee on 


RESIDENTIAL and Peri ilale 


5 
NMO 


6060 Rivard Street, 


Los Pe ic aa 


ST ss | eth Lotsa 


MILWAUKEE 
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Give installation problems... 


INTERLOCKED-ARMOR 
CABLE 


Pillars I piers, partitions, and other obstacles often 


interfere with the installation of new plant power circuits 


Result? Expensive drilling, channeling and tricky layouts 


extra plant downtime increased over-all installation costs 


However, there is a simple low-cost solution—-time-saving 


MRiencral Electric interlocked-armor cable with the famous 


Wo. 1799 varnished-cambric insulation. This self-protecting 


cable was specifically designed to facilitate installation of plant 


difficult locations. A ready-to-install cable 


powe circuits im 
bent 


assembly, G-E interlocked-armor cable may be readily 


mround obstructions. It can be strung over long runs without 


pull boxes. It need merely be laid up on existing beams or 


hung with wire brackets 


There's no further protection to fuss with. No complicated 


layouts to plan. No wire pulling. In some cases, you can actu 


save up to 50% on time, 70% on weight, and—at the same 


time—get improved circuit voltage regulation, through closer 
spacing of conductors. Investigate G-E interlocked-armor cable 
on your next power installation-—it may pay you big dividends 

For complete data on General Electric interlocked-armor 


cable, write to Section W3-427,Construction Materials Depart 


> 


ment, General Electric Company, Bridgeport 2, Connecticut 


How one monufacturer solved a difficult installation prob- 
lem through the use of flexible interiocked-ormor cabie. 
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General Electric 
needs no special installation techniques! 
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interlocked-armor cable runs around 


GENERAL @@ ELECTRIC 
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"e IMPORTANT at 
ADVANTAGES... 


Designed to fit all standard mounting racks. 


Permits replacement and interchangeability 
Extra heavy wet process porcelain bushings 
(sealed in thermosetting compound) securely 
anchored to the case with silicone gaskets 
Welded sheet steel case with hot zinc spray and 
enamel coating provides double protection and 
greatly reduces maintenance cost 

Kearney capacitors are built to NEMA specifica 
tions and are guaranteed for one year against 


defective material and workmanship 


AND“ 


: mat : T. LOUIS, MO. 
Tir me Solar iia ti ailela) BY [gt 4 Maintenance nano 
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Better Construction - SAFER Maintenance 
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get 4) 0 9) quauiry 


in distribution insulators, too 


| 


} 
aemcencemenenenen 


Many people think that Lapp makes a fine grade 


of electrical pores lain 


Lapp cherishes this reputation, and we go on making 


good porcelain, to merit this confidence 


Among other things, Lapp believes that good quality is important 

in distribution insulators—that the dependable performance 

of distribution lines depends on dependable electrical and mechanical 
performance of the insulators. Lapp believes that distribution 
imsulators made of sound porcelain, with rounded, smooth. non- 
abrading contours, will improve the «lk \™ ndability of vour distribution 
lines. Lapp believes that the security of distribution lines is 

timprort int enough to pustils the comple te electrical te sting of every 


distribution insulator before it is shipped. 


Lapp builds the kind of distribution insulators it believes in. There's a 
Lapp representative in your area who'd like to diseuss with vou 

the possibility of supplying Lapp Insulators for your 

distribution insulator requirements 


Lapp distribution 
\o. Seven reen cover Ify 


send on n request 


LAPP INSULATOR COMPANY INC. LEROY, NEW YORK 
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Air-Cooled—Dry-Type 


TRANSFORMERS 


to meet 


Your Exact Requirements 
Special, Custom Built 


for a variety of applications 


The designs and parts of SORGEL standard cransformers are readily 
adaptable to a large variety of special transformers, enabling us to furnish 


‘ 115 Kv.c. Specie! Leboreteory Trem- 
quickly and economically Air-Cooled Transformers of most any specifica- 


termer, with Twelve 6-Volt Secondaries 


like our standard types, or without enclosures for panel mounting, or for 
installation with other equipment. They can also be made portable by 
being equipped with wheels, or casters, or handles. 


For testing, laboratory, heating and many other uses 


Tap changing. Current regulating. 
Voltage boosters. Saturable Reactors. 


For years we have been designing and building trans 


i ithi : g : » ? fw. of 1600 amperes each, errenged for : 
tions within our standard size range of 44 to 2000 Kv-a. ot ay candies ene 
Special Air-Covled Transformers can be furnished enclosed in steel cases 
: 


formers for a variety of uses. Many have been spe- 


cially built to meet special requirements. 


You have here, at your service, an organization of 
specialists, boch engineers and shopmen, to design 


and build the special transformers you need, 


Your inquiries for special Air-Cooled transformers 
are welcomed, and will be given our careful and 


prompt attention 


We also manufacture a standard line of Air-Cooled, 

dry-type general purpose transformers and unit sub- 43 Kv-e. Seturabdle Reactor, 

: which reguletes voltage and 

as. current autometicolly by 
: : butt ontrol 

Sizes ‘4 to 2000 Kv-a. Single phase and poly-phase. oe ee 


Up to 15,000 volts. 


Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 834 West National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled transformers 
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you can Be SURE.. i 175 
VM estinghouse 


THIS NEW PORTABLE IS ONLY ONE EXAMPLE 
OF HOW YOU CAN MEET ALL ELECTRICAL 
MEASURING REQUIREMENTS ... PORTABLE... 
SWITCHBOARD ... PANEL. 


Here’s Why... 
* The most complete line 


in the industry! Supply your instrument needs from one 
source. 


. . 
Shipments in 10 days! 
We can meet practically every electrical measuring re- 
quirement 10 days trom receipt of order at the factory. 


Meets ASA standards! 


The most exacting specifications for instrument manu- 
facture ever devised. 





The First——---—— 
LOW-COST PORTABLE 


of its kind: 
* Magnetically shielded... 


may be used anywhere—guarded against errors due to proximity of other 


instruments, high current busses, magnetic fields or magnetic materials. 


* Convenient pocket-size... 


small and compact—-without sacrifice of performance—completely insulated 
for safe use. 


@ 
: 
j 
; 
4 
z 
E 


Complete variety of ratings... 


in a-c, d-c and rectifier types for the full range of current and voltage 
measurements. 


Westinghouse has this great, new, portable instrument line ready for you now the 
first instruments in the low-priced field that are specifically designed and manufactured 
to provide a// of these features. Phone, write or wire your nearest Westinghouse 
representative. He will have an experienced instrument specialist help you plan your 
needs, whether they be portable, panel or switchboard instruments. Write for C.S. 43- 


100. Westinghouse Electric Corporation, 95 Orange Street, Newark, New Jersey. 


1.403589 


Speaity Westinghouse - ger more for your instrument dollar! 





LER LIE ME TEENS SE AB EORS ALTER 


Electrical 
distribution 


IS THE 


LIFELINE 


OF EVERY INDUSTRIAL PLANT 


iT SHOULD BE SELECTED 
WITH PROFESSIONAL CARE 


Professional men know that the selection 
of the right electrical distribution system 
and the way it is laid out have on impor- 
tant effect on plant efficiency and oper-~- 
ating costs. They also know that there is 


an NE system to fit every plant, because e } ; i. ! | i | ] 

NATIONAL ELECTRIC makes them ail: % j | Hie mf 
INDUSTRIAL BUSWAY SYSTEMS i —?, j I ff 
RIGID AND FLEXIBLE CONDUIT SYSTEMS = iis 


METALLIC-SHEATHED WIRING SYSTEMS 
NON-METALLIC-SHEATHED WIRING SYSTEMS 
SURFACE METAL RACEWAY SYSTEMS 
INSULATED WIRES AND CABLE of all types 
including: Building wires and cables * Power 
cables « Appliance and equipment wires and 
cables « High-temperature wires and cables 
© Signal and control circuit wires and cables 


* Special wire and cables made to your own 
specifications. 


National Electric 
Sit SER EAI ONSEN LAE SIT EEE. 


Public Utility Representatives Consulting © NATIONAL ELECTRIC PRODUCTS CORPORATION = 
. ae 


Engineers — Plant Engineers: YOU should have 1305 CHAMBER OF COMMERCE BUILDING, PITTSBURGH 19, PA. 
National Electric's specifications, layout sug- 


, Please send me your literature on: 
gestions and informative literature to help you 
select and lay out the right electrical distribu. & Industrial electrical bus systems 


tion system for any plant. Let us send you Rigid conduit systems 


these helpful engineering data books at once, Muilti-outiet strip; Surface Metal Raceways 


The coupon is for your convenience. 
Name 


Company 


Address 


SS ORS ee OR 
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Cdliorials 


1950 Looks Good 


By AuGUST 1949 who would have believed that 
electric power output would be running 10° 
over the previous year by April 1950? And now 
that the industry has reached this satisfactory 
level of growth, almost two years in one, who 
ean predict that it will continue for more than a 


few months? 


Looking back to the August 27, 1949 issue of 
ELectricaL Worip when the growth curve was 
scraping bottom and business was just beginning 
to see the spark of renewed activity, we made 
a prediction. We estimated an increase in power 
output in 1950 of from 10% to 12° over 1949. 
Such an optimistic forecast was based upon a 
fairly high rate of industrial and building ac- 
tivity. 


Now that business has recovered and the 


growth curve has regained its normal virility, 
will confidence in the future receive a new im- 


petus and will plans for new projects be removed 
from the shelf? Certainly no one should become 
over-confident when business again begins to look 
good. look 
before he revises his plans for the next two years. 
But as is the nature of the electrical industry, 


The shrewd executive will twice 


plans must go forward now for power capacity 
in 1951] and 1952. in load 
growth will bring a generating unit back a yea: 
in terms of required completion date. And in 
terms of the immediate future, distribution sys- 
tem construction must go forward immediately 
if unexpected growth is to be expected in 1950. 


An extra 2 or 3% 


Let us look at the current record of activity 
creating good business and the increase in powet 
consumption. The Business Week index of indus- 
trial activity has reached a new post war high 
of over 200. Cost of living was down to a rate of 


166.5 in February compared with 169 a year 
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ago. Unemployment is above 4 million but is not 
expected to rise materially. Demand for indus 


trial products is high, 


Although industrial construction is down some 
10°, from 1949, home construction is tending 
to go above last year. S. Morris Livingston, 
writing in the Survey of Current Business, fig 
ures it this way. Construction of dwelling units 
during the past three years has been two or three 
times that necessary to take care of the normal 
About two-thirds of the 
backlog of demand that existed at the end of the 


war has been wiped out; one third remains. Add 


increase in households, 


that to the normal rate of home-building, and 
the figures point straight to the conclusion that 


the housing boom will keep on at least througl 
1952. 


Consumer buying power is also holding up 
because wages increased faster than the cost of 
living. The prewar level of individual debt ran 
around $20 billion. Repayments and interest 
charges took about 12‘, to 13° of disposable 
Now individual debt has reached $59 
billion and is still climbing. 


income. 
But repayments 
and interest take less than 12% of today’s total 
disposable income. A. C. Farmer of Westing- 
house points to another favorable factor indi- 
He feels that the 
ratio of bank deposits to bank loans of almost two 


cating stability in business. 


to one assures an adequate supply of credit for 
the near term, 


These economic factors measuring today’s bus- 
iness conditions give us confidence in the sound- 
ness of the present trend in electric power con- 
sumption. It behooves those responsible for fu- 
ture adequacy of electrical facilities to evaluate 
this situation with considerable accuracy and 
foresight. 





Shortage of Engineers Impends 
IN 1946 


national economy had places for more engineering grad 
1949 


1950 


‘47 and °48 and in the war years preceding the 


uates than were available. In there were more 


yraduates than places for them. In well, no one 


knows All de pends on the state of the economy in June 


but probably there will not be too many graduates for the 


} 


on absorb 
What about the 


American Society for 


economy to 
> Mex 


I ngineering | duc ation 


' 
years followin ording to the 


reporting 
of secondary scheol and engineering college en 


likely 


7] 
olleges 


a study 


a shortage of 


rollments bp 


engineering graduates is 
to develop after 1952 Freshmen in engineering « 


in the fall of 1946 


rf his ho hool yvraduates of the preceding Ju hi The pre 


numbered about 93,000 about 8.6 


nm 3.2° Enrollments 
1046. were 
1049 


From the 93,000 freshmen of 1946 


war average of this ratio was abo 


have declined steadily down to 3° of 


high 


since 
school graduates in 


about 55.000 have 


survived to he seniors now, and of these some 51.000 will 


hecome graduate engineers this year. Assuming, as ap 


pears to be the prospect, a gradual return to pre-war 


ratios of enrollments of freshmen and of their survival 


to raduation there is indicated i steady decline in 


f yraduates from about 35.000 in 1951 to a low 


1957 


numbers « 


of 15.000 in about 21.000 


and then a slow rise to 
im LOOS 


Ik tee Tor 


sted by the 


rraduates in 


actual er work are 


pinheering 


estit Bureau of Labor Statistics to average 


tween 17.0000 and TB.000 per year 
Additi 


will offe: 


n the present decade 
ial jobs in which eng ineering training is utilized 


opportunities to sands of 


many more tho 
graduates. From these data it appears that there will be a 
954 to 1965 o1 


pick up 


industry and ¢ 


serious shortage o} eng 


ineers from later 


freshman enrollments 


Uuniess 


considerably. It 


s incumbent on 


vernment to see that 


TVA Distributor Decries House Heating 
UNLESS ADEQUATI 


rates to com for the ter 


peersate 
pans are established 
trical business 


were 


wned elect 


tinued Allen, “but at the proper price nobody would buy 
electric heating.” We agree with him that house heating 
should be sold at a proper price, but we don’t agree that 
nobody would buy it at that price. There are plenty of 
people in this country willing to pay compensatory rates 
for the convenience and other amenities of electric house 
and it should be good business for the electric 


load 


The pre blem is to provide adequate distribution facil 


heat ing 


utilities to serve the 


ities and to determine compensatory rates for the energy 


and service. It is a difficult, but not insolvable, problem 


Every past development in electric service was a prob 


lem in its time. Each one was solved in more or less 


satisfactory fashion; at least a found to live 


with it 


way was 


So will it be with electric house heating 


What Makes it Tick 
HARDLY ANY COMPANY 


terial for press and public distribution when a new power 


At the other 


has failed to prepare ma 


plant is baptized and energized. extreme 
some companies prepare technical papers for the technical 
press and the professional societies. These papers usually 
tell the objectives and the operation in language appré 
priate for the respective audiences. 

But in between these lay and literate extremes are the 


They 


harged with the lingo of the art. 


mmpany's own employees live and work in an 


atmosphere but few of 


the non-technicals have anything but vague conceptions 


of the terms they hear They can ge forgiven if they asso 
ciate some of the expressions with the experiences and 
asperations of their every day life. Magnetic separator 
if two objects are magnetic, why separate them? Did the 
exciter or the induced draft fan have anything to do with 


we The field Mavbe Dr 


Sanders should have been followed by a with a 


may have been wide open? 


nurse 
Transformations are 


deaerato: what the beauty shops 


W ould 


protective relays mean a procession of defenders against 


purvey. Carriers remind you of Typhoid Mary 
the engineer these last few 
of high 
school students, but so many employees are not engineers 


this 


the wolves that abound? Ts 


sentences sound like the “smart-aleck comments” 


One « 


pany has reacted to untaught audience 


more tang bly and permanently than merely to depend 
movies. A. H 


Service ( orp s mechan 


transitory 


>) 
f 
Beiler 


Spee hes sound slides, or 


\ nerican 


al engines 


Gas & Electric 
a booklet which dis 
connotations. It is entitled 4 
Power Plant 


s and their functions in as simple terms as 


ring division has writter 
these distracting 


Through a 


pels all 
Trip 


the equipmen 


Steam-Electr and defines 


r will tolerate. It is a running story The 


pts are holdfaced so as to have the en ployees 


d sense their relative importance 


sion to the I 
nd tell why it has t 


ited The emp! 
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The Electrical Week 


Common stock financing by electric utilities still is 
going strong, and yields are down to their lowest level 
since 1947. The table of yields which usually appears 
on the Financial Page has been omitted this week 
because the statistics have been made a part of this 
story (p 80) . Seeretary of Interior Chapman has 
called for more federal hydro power. He urges the 
development of 30 million kw additional by 1970 
(p 81)... Interior protests opinion of an FPC ex- 
aminer that Virginia Electric & Power Co should de- 
velop Roanoke Rapids. It has asked a reopening of 
proveedings so that new evidence can be presented 
(p 31) 
has gone on record as favoring “wheeling” of federal 
power by private utilities, but with limitations (p 84) 

And the Bureau of Labor Statistics reports that 


... The American Public Power Association 


wage increases for electric and gas utilities’ workers 
averaged 8)¢ an hour in 1949 (p 85). 


President Truman's Water Resources Policy Commis- 
sion will hold its next meeting in Washington, April 30 
Vay 2. Latest progress report from Chairman Morris L 


Cooke is that W RPC 


will “deliver the goods.” 


Los Angeles Department of Water and Power has 
instituted a thorough inspection of its 15-year-old, 
287.5-kv transmission lines to Hoover Dam. Study of 
the HH conductor, which supplies the city with 75‘ 
of its energy, followed discovery of the first segment 


failure. Later checking, now 55 


completed, revealed 
eight failures. Vibration dampers are being installed 


as an initial corrective step. 


SEC Department of Commerce estimates plac € expe ndi 
tures on new plant and equipment by electric and gas 
1950 at $2,940 million, down 1949's 


$3,140 million. First quarter 1950 estimate is now $740 


utilities for from 


million, second quarter $810 million 


President Truman, March 2], signed consent by 


Congress to the compact between Idaho and Wyoming 
It helps 
clear the way for Congressional authorization of 30.- 
000-kw Palisades Dam. 


for division of waterflow in the Snake River 


Reclamation would like to begin negotiations for 
sale of Missouri Basin power to that big preference 
Nebraska. But 
situation is so confused that the federal agency doesn't 
with 


customer, Nebrask a's public power 


knou whom to negotiate. 
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Gov Sherman Adams of New Hampshire has de- 
the Public 


Service Co of New Hampshire as a witness for the 


clined entering the current rate case of 
utility’s opponents. He said that he has no expert 
added that the 
attorney general had ruled him exempt from sub- 


knowledge of utility operation and 


poena. 
Look for early announcement of a federal power sale 
vice and Re ‘ lama 


Colorado-Big 


agreement between Colorado Public Se 
tion. It will 


Thompson project dams this year 


cover pou er comir 


x eim at 


By the end of 1951 New England Electric System 
expects to have 165,000 television sets in customers’ 
installations. Probable peak at 9 pm is likely to add 
25,000 kw to the demand, consumption of this service 
reaching 37,000,000 kwhr per vear and adding $1.3 
million to gross revenues, 


cube 
could supply all the electric power used in this country 


Forty-five tons of uranium U-235-—a 4-4t 3-in 


jor a year, Cc P, Cabell of General Electric Co's Project 
Wash 


Engineering Divisions said recently at Richland 


Notes From The News 


PVA has placed in operation the 18th and last 


generating unit at Wilson Dam to bring total capacity 
to 436,000 kw The Niagara Mohawk Power Corp 
blamed a rat for cutting off power to nearly half of 
Utiea, N. Y., March 29 for 8 to 15 minutes. The rat 
caused a short circuit in a high voltage line at a eub- 
station outside the city . Governor Dewey of New 
York has approved a bill increasing the daily allow- 
ance for trustees of the State Power Authority from 
$75 to $85, with maximum annual of $8,500 instead of 
$7,500. He also signed a bill raising the salaries of 
Public Service Commissioners from $15,000 to $16,500 
to $17,500 Kentucky 


Paducah attracted 


and the chairman’s salary 
Dam on the Tennessee River near 
1.204.176 visitors last year. This was more than the 
attendance at any national park exeept the Great 


accepted an offer to sell its municipal airport electrical 


sm rkies 


Santa Barbara City Council has 


distribution system to Southern California Edison for 


S35.000 . 


An exchange of electric facilities located 


in eastern Indiana by Indiana & Michigan Electric Co, 


Fort Wayne Public 


Indianapolis, has been authorized by the FP¢ 


and Service Co of Indiana, 





Stock Offerings High in 1st Quarter 


Yields on Electric Utility Common End Period at Low Since Fall of ‘47; 
Bond Return Stable Despite Pressure of Federal Reserve Selling Policy 


Common stock financing by electric 
utilities still is ng strong, with yields 
down to their lowest level since 1947 

Electric operating companies offered 
the public an estimated $128,990,000 in 
new money common during the first 
quarter ot 1950, mere than a third the 
umount sold in the entire near-record 
year of 1949 (see table for revised 
totals) And vield on firet quality com 
mon, based on Eire TRIE AT Wor psn 
lex of ten operating i I tock« 
stood at 5.22 on Mare! Thoug 
ip from the quarter's low rea 1 im the 
week of March 16, thi 
elow any quarter 
fall of 1947 

Second quality 
» RSS on Marcl 0 


was 


Public Security Offerings 


Electric Operating Utilities 
(Totels Estimated in Thousands of Do ter 


FIRST QUARTER OF 1950 
Now Money Other Total 
Bonds 
Mortgage $86,250 $36,500 $122,750 
Debentures 49 000 49,000 
Convertible 
Preferred Stock 
Non. convertible 61 802 92,215 
Convertidle 
Common Stock 128,990 72.338 


YEAR 1949 
Bonds 


Moar tgage 626 74? 216,7* 8435 
Debentures ond 


Notes 81.550 81.55 


Convertible 25 064 25,064 
Preferred Stock 


Non -conmvertible 185.754 ? 193 14! 
Convert ble 23.400 73,40 
Cemmon Stock 356 009 


My andt 

I since the 

utilities 

ull advantage 

sarket whicl ishe« Dow 

tility average from 41.20 on De 
to 43.5 at the end of Marcel 


} ' 
rable market tor 


onger in recent 


ar ll major operat 


announced dividend 


reases. Only one made a slight re 


duction, and that might be made up at 
the end of the vear 

Another development is likely t 
prove the position of sellers of com 


mon 4 bill passed at the last session 


New York Mate Legislature per 


rustees to mak prudent” invest 


| 
ok 
ommon stocks, the 
f electric utility 
e first quarter 
Yield on first 
March 3O at 
of Dec 29 
bonds also were 
ind even third 
n vield only 
This stability 


the gov 


n long-term Lnited 
bonds rose from 2.24 

ember to 2.34 I 
is was largely the re 

long-term Treasury 
Federal Reserve port 
the quarter to 


m psychology ir 


yond vields is 


| preterrea -tocks 
olume of new money bond financing 
this vear has net been great, an 
estimated $135,250 as compared to a 
revised figure of $708,297, excluding 
convertibles, for 1949. Preferred stock 
holding up well, an estimated $61 
802 in new money, one third the revised 
1949 total of $185.754, excluding con 
rtibl 


Preferred vields have followed the 
ommon trend, though less sharply 
Yield on first quality preferred dur 
ing the quarter fell from 3.85% to 

8 second quality from 4.06% to 

and third, from 4.46% to 


Will Tie In with Utility 


ruse of a succession of power 


Penn Yan Municipal Board 

is decided to tie in a part of the vil 

age electric lines with outside energy 
sources, The board voted to turn over 
to New York State Electric & Gas Corp 
1 portion of its power load in the east 
the business section of the 


eas adjacent to it 
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eal bord 


Sam oe ied 


NOT CACTI are these but apprentice linemen at class at the school conducted by the 


Narragansett Electric Co at Providence, R 


The man on the ground is on instructor 


Chapman Proposes U.S. Develop 
30 Million Kw More Hydro by '70 


Five-rOLD federal hydro- 
electric development within two decades 
is needed to “meet the long-range 
energy requirements of the econemy”, 
declares Secretary of the Interior Oscar 
L. Chapman. This bold 
called for in the department's cen 
tennial report covering fiscal year 1949 
ended last June 30 

Secretary Chapman urges federal de 
velopment of 30 million kw 
1970. Thus far 
he says, we have developed only a fifth 


1! the hydro capacity in our rivers. Yet 


INCREASE in 


program 15 


more of 


hydre capacity by 


77 million kw 
(hapman’s views are stated in a letter 

transmittal with the report which 
covers a period in which he was Under- 
secretary of Interior 


Poe developed are some 


During Interior's centennial year, the 
Department's Division of Power re 
ported total power sales of 22.6 billion 
kwhr with of $53.7 million 
Revenues 20.3% fiscal 
‘48. and generation increased 15.5‘ 


revenues 
were up over 

Interior's biggest power agency was 
the Bureau of Reclamation which. had 
in operation 17 power plants with a 
total installed capacity of 2,757,400 kw 
During the 


ten new 


iscal year, Reclamation had 
lants with an 
pacity of 892.100 kw under 

Despite this huge 


thon 


ultimate ca 
construction 
program, Reclan 

Michael W 
reported, “the Wester 


et ral are 


(CLlommissioner “trav 


states tf gen 
deficient in electric 


” 


capacity 


generating 


Mineral resource developments “have 
heen deferred due to lack of adequate 
source of power,” Straus charged 


In support of his findings, the com- 


that 
power from Davis Dam, which will come 
in late this year on the Lower Colorado 
River, were nearly four times as great 


missioner said applications for 


as the firm capacity output 
During fiseal "49, Reclamation 
18,144,000,000 kwhr for a record high 
of $32 million. More than 9 billion 
kwhr and $9 million were chalked up 
from sale of power to Bonneville Power 
which 


from bureau projects on the Columbia 


sold 


Administration markets power 
River 

BPA also broke all records in sales 
fiscal 
$27,821,000, with total gen 
12,925,788,000 kwhr In 
stalled capacity in "49 at the two plants 
BPA 
Bonneville and Grand Coulee, was | 
598.400 kw 1.764.000 
kw under favorable operating head con 


for the year. Gross operating 


revenue was 
eration of 
which markets 


from power 


nameplate and 
ditions 
Administration 


tle §=35.000-kw 


Southwestern Power 


sold the 
units at two dams, Denison, Texas, and 
Norfolk, Ark. During fiseal “49 rev 
$1.661,132--$865.184 from 
Norfolk and $795,948 from Denison 
First beginnings of what has recent! 
been 
ern Power Administratior ! 
te re ert Dale Hollow Dan 
1948 and 
fuced 92 million kwhr up to June 30 
1949. This power was sold to TVA by 
the division of power for an ¢ 
$300,000 


the report 


output of sin 


enues were 


formal!ived us the new Southeast 


ire n 


ame in during December 


timated 


Since the period covered by 


Southeastern Power has con- 


tracted for sale of power from two 


more plants 
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Interior Asks Reopening 
of Roanoke Rapids Case 


New the Roanoke 
Rapids case at the Federal Power Com- 


delays loom in 
miss n 
Department of Interior has filed two 
tions which would: 
limit for 
ng exceptions to the presiding ¢x- 
niner’s initial 
2. Reopen the proceedings to require 


I. Suspend a 20-day time 


decision. 


1 new report from the examiner and to 
permit introduction of new evidence 


Vepco Approved by Examiner 


Development of the Roanoke Rapids 
site by the Virginia Electric & Power Co 
was approved March 20 by FPC’'s chief 
presiding examiner, Frank A. Hampton 

EW, March 27, p 76) 

Interior's motion to reopen the case 
asks that the 
back to the 
short of its 
charges. 

In addition, Interior wants to intro 


The 


initial decision be sent 


“falls far 


the motion 


examiner. It 
purpose,” 


duce new evidence on four points 
new evidence would consist of 

1. Studies being made by In- 
terior’s Division of Power. 


now 
The studies 
will show, the motion states, that the 
Secretary of Interior will have a “ready 
market” for Roanoke Rapids power by 
1958 


Buggs Island a Factor 


2. Testimony by new Southeastern 


Ben W 
ing operation of Bugggs Island Reser- 
Roanoke 


in connection with the pro- 


Administrator Creim concern 


vor upstream from the 
Rapids site, 
Buggs Island, 


onstruction by the 


posed new development 
now under Army 
Engineers, will be within the power mar- 
area of the Southeastern 


l 
keting new 


Power Administration 
3. Facts concerning headwater benefit 
wo ild be assessed by 


payments which 


the government against private opera- 
tion of a Reanoke Rapids plant because 
ef the Buggs Island construction. Con- 
tribution i th ipstream project, in 
estimated in 
valent to $1,762.- 


00 per yea ich a charge 


terms of powe value, is 
the motion to be equ 
would 
make Roanoke Rapid 


power more 


ostly than stean it is stated 


4. More facts 
that the propose { 


1 power 
uments 
velopment 


support arg 
Vepeo de 
would interfere with navigation on the 
Roanoke River 
In asking 
sion, Interior pointed out that the 20-day 


limit 


or the tu suspen 


rule would automatic ally be dropped if 
If the 


wants 


the motion to reopen is granted 


reopening is denied, Interior 
more time to file exceptions to the initial 


decision 





Left to right, President D. S. Kennedy; Dr Jock T. Wilson, 
In right panel, Walter Moeller, vice-chairman, 
Bloke, vice chairman, Prime Movers Committee 


PRESIDENT of Missouri Valley Electric Association and committee chairmen 
Allis-Chelmers Manufacturing Co, J. S Wantland, general chairmon, Technical Committee 
Meter Committee; E. J. Drewelow, vice general chairman, Technical Committee; and J. W 

a 


PROMINENT personalities at Missouri Valley Electric Association Engineering Conference included J. R. Steele, B. V. Garner, and C D 
and Rex T Horn, o speaker on the Accident Prevention Committee program. in right pane!, E. G. Norell, Sar 


Murdock, ducussion leaders 
Electrical Apparatus Committee; ond M. C. Harmon, S&C Electric Co 


gent & Lundy, J L. Cuthane, vice chairman, and R. W. Johnston 


Missouri Valley Group ennedy, pr t e asso 
Has Varied Program . Set oak ee eee Army Engineers Urge 
é a al Alaska Power Projects 


Utility Granted 
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PRESIDING ot the several parallel work sessions of the annual Spring Conference of the Rocky Mountain Electrical League at Denver were 


William J. Quinn, Accounting; Albert Tracy, Adequate Wiring; L. M 


System Operating Economies Up 
for Discussion by Mountain League 


MANY rmporTAXT factors affecting sys 


tem operating economies were the 


m as the Rocky Moun 
] eague he ld 


Mar h 


center of discuss 
Electrical 
sprite 
Denver 

A half-lay se 
problems of fuel-burning generat 
Rocky Mountain area 
fuel over the 
pect d life of the 


its annual 
27-28, at 


tain 


conterence 


ssion was devoted to de 


ing plants in the 


Average cost of entire ex 


plant plus careful 
msideration of the projected load and 
two of the 
elements affecting preliminary design 


asserted A. A. Woodward, Public 
ce Co of Colorado He observed that 


load factor are fundamental 


Serv 


actors in the area do not favor the 
Stearns-Rogers Ce 
longtime availability of a 
ir i ie] hould he iss ired he fore 


pure rased Otherwise t 


be installed that is incapable 


different rade ’ a dif 


and 


inex pensiv 


julipment to 


way 
pointed 

Public SeTY 
ent eamimngs on 
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Sto 3h5 


plant investment are only 


and 
every possible operating economy must 
the 


earnings on 


be realized if industry is to have 


satistactory new capital 


Loiseau also characterized as “the bul 
wark of those 


dustry” the 


whe would socialize in 


preference clause undet 
which public bodies receive power from 
ederal projects. “It is time”, he said 
the electrical 
defend 


eing deprived of the right to buy power 


‘for utilities to step out 


ind their consumers who are 


from the projects for which they have 


money.” 
Home Gas & Electric Co 


that his 


mat up the 
Paul Jones, 


had found 


reported company 


loop feeder circuits more attractive than 


radial where importance of circuits and 


ontinuity of service are 
siderations H e« 


with two 


important con 
ommended a 
| transformers and a single 
breaker each, feeding two feeders wit 
t ) kel 
opet 

M. H 
Colorado 


the ut 


etween them normal 


Powell 


made 


Public 
a plea for adoption 
lities of EET standards or 


arms and 


pole top hardware 


would allow the ian 


ufacturers 


| 
ralalog 


Texas Taxes Raised 


nereased taxes or rré ré 


s 10° on Mare 
affected aleo 


electric tiliti 


itilities are 


which will be used to suppo 


hospital for mental and tuberenlar 


patients, will expire Aug 31, 1951 


1950 


Robertson, Engineering; and H. T. Rankin, Soles and Promotion 


Jersey Central P&L Co 
Will Burn Oil and Gas 


Jersey Central Power & Light Co will 
convert its power plants to burn tnels 
other than coal. The 


Sayreville 


Raritan River Sta 
converted to 
the summer 
The South Amboy Station will 
nverted to burn oil whenever nec 

Total cost of the 
be $500,000 


thon, will he 


urn natural gas during 
nonths 
be «x 


saary changeover 


will 


The company has been using 500,000 


tons of coal annually and has been 


difficulties 


the continued coal strikes 


encountering great rec ase 
and work 
stoppages Since its reg ilar suppliers 
iave been able to 
less of its 


furnish but 65% or 
the « 
has been forced to buy coal in the open 
market regardless of 

\ l-million 


ted at South 


requirements ym pany 


price or quality 

gal oil sterage tank will 

Am bov 
Station will be 


Raritan River 


ne which the com 
building to its manufactured gas 


During the off 


City to Install Generator 


Thomasville. G install a 5.001 


“enerator i it 
plant The enlars 


Phomasville ré 


water a light 


ement was 
sident who 


$500,000 in 


plants 


Granted 33-Year Franchise 
Milford 


franchise for 


The City Council of Utal 


as approved a 43-Vvea 


lluride Power Co 





APPA Would Let Utilities 
‘Wheel’ Federal Power 
PLANT ADOITIONS DURING JANUARY 


Recognition of a limited role for Plant Fuel Capacity (Kw) 
privately owned electric utilities in lectrnc Department Vell, Vt. 


CHANGES IN CAPACITY REPORTED TO FEDERAL POWER COMMISSION 


0 boo 
Duncannon Duncannon, Pa 320 
proved by the American Public Power pp Se ¢ Frank R. Phillios 6$,000 


€ Depertrsent Painesville, Ob 7,590 
Association at its annual convention Tiotos Elacete Light & Weis Denetuent Tipton, ind. os 300 


in Washington, March 28-30 Pere Electric Light & Power Department ‘ 10,000 
An APPA resolution urged the fed Southern . oa 
3,380 


transmission of federal power was ap 


eral government to construct and own 


925 
transmission lines “economically neces. Detryiend Power Cooperstive (W's.) —— _ 5,400 


°° : Northern States Power Co Red Wing, Mine 11,500 
operation” of federal plants. Public Manning Menicipel Light Depertnent Manning, lowe 600 

. i hould } Muscatine Electric & Water De vertmer' Muscatine lowe ; 12,500 
‘genes and co-ops shouk ve a 7500 


sary for the proper integration and 


, lowe Public Service Co Eagle Grove . 
preferred right” to build lines from = ees CaP Work = oe YO — 
federal plants, APPA decided. How- ; 


ene’ ae Sa West Point Light & Water Works West Point, Neb 
eve the resolution continued, con Chanute Electric Department Chanute, Kan 
tracts should be neg 1 fe 0 Franklin, W. Ve 
' Wilson Dam, Ala 
exretin tranem ’ i Mississipp! Power & Light Co Rex Brown 
iding such agreements did not Southwestern Gas & Electric Co (Le) Lieberman 


1. Result in higher costs than Gull States Utilities Co Lowisiene 
‘ : . Texas Power & Light Co Trinsded 
ederal construction of lines Robstown | ighting & Power Department Robstown, Tex 
> Produce any hinsiente ® ve Southwestern Ges & Electric Co (La) Knox Lee 
, caarges © Pp ideho Power Co Biiss 
ice customers bhevond cost o ‘ Jackson (Wyo.) Hole Light & Power Co Jeckson 3 


mission Seipher Springs Vetley (Ariz.) Electric Cooser tive 
. Interfere with or alter nee ee ae ee Oe teen 
rights of public agencies and cops Fairview (Utah) Municipal Electric Light Department 
; : ; Caltornie- Oregon Power Co Toketee Falls 
$. Call for service ' Pesadene Municipal Light & Power Departmen Azusa, Calif 
sion 


Advantage f “wheel 


BES uw 
33388 833233 


38 33 


~ 


388 8 


prefer 


we 

o- 
ove 
~oe 


PLANT RETIREMENTS IN JANUARY 


Public Service Co of New Hampsitire Great Fells 
ments bein irranged hb ite & Power Co Devor 
Long Branch, N / 
; Weuseos, Ovio 
sistant Secretary of Interio : Tipton Electric Light & Water Deoartment Tipton, Ind 


Cental Minols Light Co Liberty St 
} W arne *They make 
Rosesu Waeter & Light Department Roseau, Mina 


the investment of federal ne i Northern States Power Co Sunrise, Min 
transmission facilities. and the : Northern States Power Co St. Cloud, Minn 
7 ’ <2 ‘ Segeidorst Brothen Bea short, Mo 
the power mmpany a part in o Consumen Public Power District Bridgeport, Ned 
eis West Point Light & Water Works West Point, e> 


power agencies were dis« 


inuing effort t& serve the 
Warne said Monongehele Power Co Summerwwille W.Va 
Another APPA = resolutier Hed (1 unit transfered 
. to F.enklin) 
tor development of St. Lawrence , Southwestern Ges & Electric Co Dekalb, Tex 136 
“by the federal government or Pesedene Municipal Light & Power Department Azusa, Colil 1,500 
ae . —- , Californie-Oregon Power Co Alters, Ce $ 549 


by the State of New York 


Ont PI HH Hydro, IC internal Combustion S St 
nhiaf®r ’ 


eam 
United Stetes Capacity as of Feb 1 Steam, 44,695,709 kw, interasl Comb ntion, 1, 814,435 kw, Hydro, 16,681 - 
956 kw, Total, 63,193,100 kw 


Pacific G&E May Serve year fer a coneidera 


je f 


° ° . funds fo iditior enerating equip 
California AEC Project Peng Pi 


ment in the nearby Central Valley of 
Gas & Electric Co last week California 
But PG&E has been approached as 
a possible supplier of energy for the 
classihed project The bureau has 
Atomic not. PG&l wials, refusing to com 


1 project ment of ne natte pointed out. how- 
Livermore  €¥er, that the company would add 600 
Calif O00 kw in new 


Seeks Co-op Membership hee goat } [ Aaiee aes Pe 


! stations witl 

Iowa Southern Utilities 1 t \ } AEC } t ted th vw Cal 
le. | Development 
with the Radia 


in the heart of ‘ 
PG&E's system, it installati 
n the Recla latter org 
substation, ran 


gements 


ss this supply 
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. 
ie 


DIVERSION channel is blasted open at the La Cave project of the Hydro-Electric Power 


Commission of Ontario 


The first of six 32,000-hp units is to go into operation in 1952 


Utility Wage Increases Averaged 
8.57 an Hour in 1949, BLS Reports 


Wact 
utilities’ workers averaged 84¢ an hour 
under collective bargaining agreements 
last year. 

A review by the Bureau of Labor 
Statistics of 120 wage settlements-—for 
183,000 utilities’ employees—shows in 
creases ranging typically from 4 to 14¢ 
an hour. More than half the workers 
received increases of 6 to 10¢. 

Only 


INCREASES for electric and gas 


involving 200 or 
included in the 


agreements 


more workers were 
BLS review. 

A large proportion of the settlements 
resulted in percentage adjustments or a 
range of increases, instead of flat across 
the-board increases. This has been true 
for several years. 


Here 


vided 


is how the increases were di 


Workers 
Affected 
1,500 
13,500 
47 000 
70,500 
26,500 
23,000 
1,000 


Hourly increase 
Less thon 4¢ 
4 to 5% 
6 to 7% 
8 to 9% 
10 to 11.9¢ 
12 to 13. %¢ 
14¢ of more 


Total 183,000 


There were only slight differences i: 


1 average increase for each of five 
region¢ Far West Middle Atlanti« 
Midwest. New England, and South All 
averaged around 8 to 9¢ an hour. 

Many got both 
wages and additional benefits 
larly 


workers increased 


particu 
longer paid vacations for longer 


e There were few changes m re 
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tirement and social insurance plans, 
which have been long established in 
electric and gas utilities. 

Here is a breakdown of the number of 
workers who received increases in var 


ious benefits 


Workers 
Attected 
36 000 

8.000 


Benefit 

Additional vacetion benefits 
Additional paid holidays 

Additional sick leave or benefits 
Additional socio! insurance benefits 
Additional pension benefits or new plon 
increased shift differentials 
Class‘fication rate adjustments 


Commonwealth Offers 
Labor Relations Service 


Commonwealth Services, Inc, has e+ 
tablished an industrial relations depart 
ment to matters of 


t mplove © re lations, em ployee communi 


serve clients in 


cations, personnel administration, man 
and employee training, and 
labor relations. Franklin O. Rouse is in 
harge of the department, whose head 
quarters are located at 20 Pine St., New 


York 


Commonwealth has also 


igement 


announced 
opening of an office in Washington 
new office is expec ted to expe dite 
the Washington work handled by Con 
monwealth for 


its clients, particular! 


in matters concerned with hearings and 
other Federal P 
and Ex 


work hefore the 


ower 
Commission and the Se 


har ge Commission 


curities 
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Watch Engineers Still Not 
Supervisors, NLRB Says 


There is a between the 
watch engineer at Pacific Gas & Elec 
tric Co and the operator at 
Ohie Power Co watch en 


qineer m not a 


difference 


control 
PG&E's 
superviser; Ohio 
Power's contre! operator is, according 
to the National Labor Relations Board 
NLRB has PG&E's request 


for reconsideration of a ruling last De 


denied 


ember that watch engineers are not su 
pervisors (EW, Jan 2, p 38). As super- 
visors, they would have been excluded 
from the 
taken 


bargaining group recently 
basis by 
AFL's International Brotherhood of 
Electrical Workers (EW, Feb 20, p 13) 

PG&E cited the Supreme Court's de 
cision on Ohio 
The reve reed an 
finding that 


over on a systemwide 


Power's control opera 


tors 


NLRB 


were not 


court earlier 


control operators 
supervisors 
NLRB asserted that 
take «ve 


the second 


watch engineers, 


who from dav foremen on 


nd third shift. merely trans 


They do 


‘ontrol op 


mit the dav foremen’s« orders 
not themeae!ves sur 


Ohio 


erviase ( 


erators§ at other 


Power direct 
workers in emergency 

One NLRB member, James J. Rev 
nolds, Jr, disagreed with his colleagues 
but not on the basis of the Ohio Power 
decision Reynolds that 
witch engineers are in fact supervisors 
because they have a group of workers 
under them 

A point cited against PG&E was the 
company’s description 


situations 


contended 


of the watch en 

as being of 
This, NURR eaid. is not 
itself to establish the 


gineer’s job a supervisory 


“nature 
enough in exist 
ence of supervisory 


Taft-Hartley Act re 


from bargaining rights 


»uthority wh ‘ h the 


ouires for exclusion 


Vepco Gives 4% Pay Boost 
Electric 


7c 


granted 2.575 


Virginia & Power Co has 
yroduction and mainte- 
nance employees a wage increase of 4%, 
Provisions for the raise and other bene- 
fite are included in a 

mtract which will 


April 1. The 467, ine 


average h 


new one-year 


hecome effective 
rease represents an 
hooat of She for 
n Virginia, North Caro- 
lina, and West Virginia 


surly pay 
Vem o works re 


Co-op Buys Properties 


Central N 


w Mexico Electric Coop- 
erative, Corona. has 
Utilities Ce 
Willard, Fetanci 


Voriarity for $485,000 


the In- 
Moun- 
1, Buford, and 


acquired 
and properties in 


ainair 





FINANCIAL 


Niagara Mohawk to Cut 
Rates, Merge Subsidiary 


Further 
ht 


plication 
} 


toward 
taken last week , 
N agara M hawk Power Cory new up 
New York 


The « Ompany 


ste ps aveltem 


were 


state operating ompany 


asked Publix 
permission t 
May | its electric 


fenti 


Service 


(Commission reduce on 


228.132 res 


rates to 
und farm users 
New York 


was eerved bh 


central and 


Power 


und New 
These 


tarp 
& Light ¢ orp 

und Buffalo N 

Corp were merged 
Mohawk early this ve 
Approval 


tatery 


two com 


alaw 


wars 


OM Missions 


ot Niagara Falls Power 
This would leave Ni 
iwk with one subsidiary 
Niagara Power Co, Ltd, now a 
| idiary N agar 
the Federal 
redefine its li 
for tv Niag ura Falls 
clude 


parent 


ther 
facilities 


limited rate « 


S.A 


FINANCIAL BRIEFS 


Idaho 


Power Co 


ng. May 


California Electric Power Co 


Holder. 


Additional financing is expected from 
Middle South Utilities subsidiaries later 
this year. Mississippi Power & Light 
Lo probably will be 


» 


in the 
and Arkansas 
» for $6 million 


market for 
Power & 


million 
| ight ¢ 


4 $250,000 bond 
N. Mex 


utility 


enable 


iseurt lo 


Springer 


to buy or build an 


electru plant 
Public 


Frontier Power Co now serves the 


as been approved 


by the Service Commission 


town 
nut its franchise expires in June, 1953 


Stockholders of General Public 


Corp May | on a proposed 
harter amendment permitting the com 


Utilities 
will vote 
pany to sell stock without offering prior 


ibscription rights 


Public Servi 
ark, N J 
t and funding 

ies due May 1YRO 


i¢. to be sold at con 


» Electric & Gas Co., New 
has registered $26 million of 
mortgage bonds 


Proceeds of the 


petitive 


| bidding 


will be used for redemption of the com 
pany's $26 million of first and refunding 
mortgage bonds, 344% series due 1966. 
lowa Publie Service Co and Sioux City 
Gas & Electric Co, both of Sioux City, 
lowa ceased to be holding core- 
panies, SEC has ruled. The two corn- 
panies were merged Oct 31, 1949. 


have 


Stockholders of 
Dubuque, 


Power Co, 
May 2 on 
500,000 
shares of $25 par preferred stock The 
company also is expected to offer $8 
million in new money bonds in May or 
June 


Interstate 


lowa, will vote 


authorization of an issue of 


Merger of Ohio Public Service Co into 
Ohio Edison Co has been approved by 
the Securities and Exchange Commis 
Stockholders will vote on April 
12 and April 27. The Ohio Public Uuli 


ties Conmmissn last 


sion 


month 


MEETINGS 


American Society of Mechanical Engineers 
Spring Meeting, Hotel Stetier, Washington DC 
April 12-14, Semi-onnual Meeting, Hote! Stotler 
St. Lewis, Me. June 19-23 


Southeastern Electric Exchange 
Annual Conference Greenbrier 
Sulphur Springs, W. Vo, April 


Hotel 
12-14 


White 


Northwest Public Power Association 
Semi-ennuel Convention, Dovenport Hotel, Spo 
kene, Wash. Apri! 17.19 


Edison Electric Institute 
Meter and Service Committee 
Pleza Hotel, Cincinnat Ohio 
dustrial Reletions Committee 
Hotel, Cincinnati, Ohio 
Relotions Committee 
Committee, Schroeder 
April 24.26; Prime 


Netherlands 
April 17.19, In 
Netherlands - Plaxo 
Aprit 20; Industrial 
Purchasing ond Stores 
Hotel, Milweukee, Wis 
Movers Committee, Hydrau 
lic Power Committee, Accident Prevention Com 
mittee, Edgewoter Beach Hote!, Chicago, Ii! 
May 12 Electrical Equipment Committee 
Edgewater Beach Hotel, Chicago, fll, May 2-3 
Transmission ond Distribution Committee, Cos 
Hotel. Denver, Colo, May 25-26 
Annuel Convention. Auditorium, Aftientic City 
“. 3. June $-? 


mopol:tan 


indiana Electric Association 
Young Men's Utility Conterence 
indianapolis Power & Light Ce 
ind, April 18-19 


lipeco Heal 
Indianapolis 


@ Public Information Program 
Mid Atlantic Regional Meeting 
Philadelphia, April 19 
Sheraton Hotel Chicago 
Meeting, Shereton Hote! 


Borclay Hotel 

Steering Committee 
May 10 Notional! 

Chicago, Mey 1! 


Electrochemical Society 
Annuva Convention Stetler Hotel 


Oh Apr 109? 


Cleveland 


American Institute of Electrical Engineers 

Power Cont nce sponsored by 
industrial Power System. and 
Withom Penn Hotel, Pitts 
Generation, April 19 Indus 
April 20. Northeast District 
Meeting, Sheraton Biltmore Hotel, Providence 
R Apri! 26-28. Greet Lokes District Meeting 
Hotel Hay Jackson, Mich, Moy 11-12: Con 
teren on T metering Beniomin Franklin 
Hot Philadelphia, Pa. Mey 24-26: Summer 


xenero Huntington Hote! Pasadena 
alt 


Committee on 

wer Generation 
System Planning 
burgh Po. Power 


trial Power System 


Meeting 


ut 2.16 


Tennessee Valley Public Power Association 
Aneve Convention Andrew Jackson Hot 


29.31 


Nashvy Temnm Ag 


April 10 


Pennsylvania Electric Association 

Accounting Conference, Benjomin Franklin Hotel 
Philedeiphia, Po, April 24-25; tadustrial Com 
mittee, industria! Power Conference, Bedtord 
Springs Hotel, Bedford, Po, May 2-3; Prime 
Movers Committee, George Washington Hotel 
Winchester, Vo, May 11-12; Meter Committee 
Hote! Bethichem, Bethichem. Po, Moy 17-18 
Systems Operction Committee, Spri Meeting 
Skytop Ledge, Skytop, Pa May 18-19; Trans 
mission ond Distribution Committee, Spring 
Meeting, Alexander Hotel, Hagerstown, Md 
May 725-26: Joint Meeting, Traffic Safety 
Committee, Moy 26 


Northwest Electric Light & Power Association 
Engineering & Operation Section, Vancouver 
Hotel, Vancouver, 8 C. April 26-28 


Oklahoma Utilities Association 
Annual Convention Biltmore 
City, Okla May 4-5 


Hotel, Okichome 


Interstate Power Club of New York 
Hotel Martinique, New York City, Mey 8 

Commercial and Industrial Electrical Exhibit 
Sponsored by Electrical Manufocturer’s Represen 
totives Association of Michigen, Convention 
Holl, Detroit, Mich, May 10-12 


Public Utilities Advertising Association 
Annual Convention, President Hotel 
City, Mo, May 11-12 


Kansos 


New Jersey Utilities Associetion 
Annual Spring Conference Seaview 
Club, Absecon, N J. Moy 12 


Country 


Missouri Valley Electric Association 
Annuol Meeting, President Hotel 
Mo. May 
Hotel 


Kenses City 
16; Accounting Conference, President 
Konsos City, Mo. May 18-19 


Pacitic Coast Electrical Association 
Annual Convention, Mapes Hotel 
May 3!-June 2 


Reno, Nev 


National Association of Electrical Distributors 
Annucl Convention, Convention Holl, Atlantic 
City, N J, June 12-16 

Cared 
Annuol 


Boy Qu 


» Flectrical Association 
nvention. Manor Richeleu 
Conoda, June 15-19 


Murray 


American Society for Testina Materials 
Annvol Meetina with Exhibit of Testing Ap 
paratus ard Related Equipment, Cholfonte 
Hoddon Holl, Ationt City, N. J, June 26-30 


trons This Week 
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Missouri Basin Power 
Rate: 5.5 Mills per Kwhr 


Power from federal dams being con 
structed in the Missouri Basin will |x 
sold at rates 
kwhr 


Rate schedules for Missouri River Ba 


averaging 5.5 mills per 


sin power have been okayed by Secre 
tary of Interior Oscar | 


tual 


Chapman. A: 


monthly rate 


schedule for firm 


power was set at 75¢ per kw of billing 
demand, plus 3.5 mills per kwhr for the 
first 250 hours of monthly demand 


3 mills per kwhr for the 


and 
balance 

“At the load factor anticipated in the 
area.” Secretary Chapman explained 
the “average revenue 


will he 

The will be applied 
to a marketing area covering North and 
South Dakota, central and eastern Ne 
braska, western lowa and western Min 
nesota A first block of 300,000 kw of 
federal hydro power is expected to be 


from firm power 
>.5 mills,” 


new hedules 


come available about the spring of 1955 
at Garrison Dam in North Dakota and 
Fort Randall Dam, South Dakota 

The new the 
same general form and level” of rates 
now in effect at Fort Peck Dam in Mon 


Secretary Chapman said. 


rate schedules are “of 


tana 
Reclamation Michael 
W. Straus predicted that establishment 


of the 


Commissioner 


new schedules will 


‘greatly as 
sist” in early conclusion of negotiations 


‘ 


of contracts for wholesale power sales 
Two contracts already have been signed 
electric the 
contracts 


gotiated 


with two utilities in area 


ind at ‘ast SIX more with 


companies ire being ne 


5.5 Billion Kwhr Bought 
by REA Systems in 1949 


Power purchases by systems financed 
by the Rural Electrification Adminis 
tration jumped to 5.5 billion kwhr dur 
fiscal 1949 last 


ing the 


June 30 


year ended 


REA’s latest compilation showed a 


gain of one-third in purchases 
that 
bought by 


1942. Average 


8.9 mills, the 


power 


and five 


over the previous vear 
much 
REA systems 
per kwhr was 


‘48 and 


of 9.4 mills 


times as power was 


as in cost 
same as in 


fiscal 5 mills under the 1942 
average 

Petal 
kwhr, which cost REA 


506.630 


purchases were 5,536,447,133 


borrowers $49 
In fiscal “48 purchases totaled 
$.151.635.089 kwhs 
014,736 

During 


po r ” commer 


vear o8 


pliers . ym public agencies 
f from REA 
Commercial 
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rate of 10.2 


1949, compared with 10.1 


average mills per 
mills in 1948 
Public agencies, REA said 
of 6.7 
6.9 


awitr in 


ecerved an 
per kwhr, a de 
mills in the 


average mills 


celine from previour 

year. 
REA 

were found in Washing on, Oregon Ne 


Idaho 


osts were found in Maine 


reported lowest power cost 


vada, and Tennessee; highest 
New Hamp 
shire, Delaware, Wisconsin, Minnesota 


the Dakotas and Arizona 


Utility, City Sign Contract 
Auburn, lad 


new 10-year 


Michigan 


prove service and provide 


officials 


contract 


sigh d d 
Indiana & 


order to im 


lave 
with 

Electric Co im 
reserve The 
power company has been providing 2.4 
kv but ander the new contract will pro 
$3-kv The 


also provides for rate for th 


vide servinne new contract 


a new city 


Spencer Starts PUC Job 
Kenneth W 


in as a 


Spencer has been sworn 
of the District of 


Litilities Commission 


member 
Public 


Senate approval of his ap 


new 
Columbia 
following 


pointment by President Truman 


Billons of Kwhr 


“ 


Output Week Ended April 


Weekly Output, Millions Kwhr 


1950 1949 1948 
1 5,992 Aor 2 5,378 Apr $,037 
25 5,993 Mar 26 5,404 mar 5,065 
18 6,015 Mar 19 5.4% Mor 5,145 
Mar 12 5,53) rar 5,285 
Mar 5 5,552 Mar 5,293 
Feb 26 5,559 Feb 5,252 
Feb 19 5.650 Feb 5,254 
Feb 12 5,722 Feb 5,385 
Feb 5 5.778 Feb 5.412 
Jon 29 5.810 jan 5,429 
Jon 22 5,769 Jan 54% 


1959 


Keswick Unit Completes 
Central Valley Project 


The last generator at Keswick Dam in 
March 31 


primary hy 


California went on the lin 


marking completion of the 
Bureau of 
Reclamation’s Valley Project. 


The Keswick was 


started with a long-distance phone call 


droelectric facilities in the 
Central 
25,000-kw unit at 
by Representative ( larre Engle, 
from the office of 
the Assistant Seeretary of Interior Wil 
liam E. Warne. It brought Central Val- 
ley power to 450,000 kw, 75,000 at Kes 
wick and 375,000 kw at Shusta 


miles Shusta 


made 


California Democrat 


nine 


ipstrean on the rivet 


Keswick 


Although this completes the original 


from 
power plan for Central Valley, Interior 
will be marketing power from dams now 
iow under construction and harper * to get 
Fol 
som Dam is now under construction by 
the Corps of I 


Congressional approval for more 
and Interior 
Bureau, 
an estimated 165,000 kw 
1954 In 
seeking autherity to develop 
Kings River, but 
Gas & Electric 
Fresno Irrigation District 


ngineers 


through the Reclamation will 


have from this 


development about addition 


laterior is 


power on the this is 


being fought by Pacifi 


Co and the 


1—5,911,936 Kwhr 


Percent Change from Previous Year 


Apr! Mar 25 Mar 18 
New Engiend 49 14.5 12.9 
Mid-Atlantic 82 93 
Central Industrial $5 
West Central 103 
Southeast 116 
South Control 15 
Rocky Mountoin 95 
Pacific Coast 39% 


otal United $ 109 





WASHINGTON COMMENT 


RONALD D. ROSS 


THERE'S A BIT of 


anguish over the threat of federal power expansion 


irony in the most recent cry of 
Investment in existing power facilities will be “yeopar 
dized by competition and duplication from federal agen 


cies That warning comes now from a spokesmar hor 


public power, from the “public power state” of Nebraska 

R.1 
ers Public Power District, presented this view at the meet 
ing of the American Public Ausociation in Wash 


His frank statement confirmed reports 


Schacht, general manager of Nebraska's Consum 


Power 
ington recently 


that Interior's Bureau of Reclamation has been wrangling 


over Missouri Basin power with Nebraska's public power 


potentiall ire this 


systems, which | major purchasers of 


energy 
By 194, first power units will be « perating at three big 


Missouri Basin projects. One of them, Fort Randall in 
is almost within walking distance of Ne 


South Dakota 
braska And Nebraska’ « ikes that 
i ner It se ed % 


state one 1 


public pows ate 
preferen ust 
that Nebraska would 


s share of federal powe 


et the lon 
from the Missouri River projects that South Dakota's leg 


islature held a spect ail session to les lize establishment of 


public power districts in that state his was erate 


a des} 
effort to prevent Nebraska from taking the bulk of power 
Dakota. Ir 


commitments for Mis 


produced at projects being built in South 


terior is eager to get its initial 


souri Basin power It has signed contracts with two 


private companies and an electric 


Dakotas 


have agreed on only one point: their negotiations are not 


cooperative in the 


But, thus far, the bureau and Nebraska officials 


retting anywhere 
Federal officials say they cannot do business with Ne 
braska until it 


ened out 


rets its own intrastate difficulties straight 
If Nebraskans can't agree with each other on 
how to get Missouri Basin power, Interior says it will step 
in 

Secretary Chapman bluntly told a Grand Island, Nebr., 


audience in January that “one way or the other—throug! 


your transmission lines or through federal lines-—we mus 


make it possible for thousands of Nebraskans to share the 
| fron 


venefits of low-cost publi powe! these 


ants 
Behind this threat to build federal tu 


into Nebraska lie « 


lic power state.” In addition to Consu 


m and dissension 

ers Pu 

and Nebraska 
eneration, there are REA 


nfusi 


District primarily a wholesaling agency, 
Publ I wer 


hinanece i ‘ 


' 
System, mainiy 


0-Ops and municipa 


differences exist betwee the iv 


| systems Th 

power dist: 

municipal sy 
The tre 


customers in 


law as t 


the sale 


88 


their wholesale energy supply at the lowest possible cost. 
They would be delighted to have Reclamation build lines 
to serve them directly if the net wholesale cost were lower 
than that charged by the power districts. 

But the power districts want to buy a block of Missouri 
Basin power and wholesale it throughout the area served 
by their lines at a single cost-of-service rate. Apparently, 
the rate offered to the municipals so far has been higher 
than they would have to pay Interior to bring the energy 
to them 

The power districts obviously resented Interior's un- 
veiled threats to do just that. Such threats must have 
weakened the districts’ bargaining position in the negotia- 
tions with municipals. 

Regardless of the final outcome in Nebraska, it is sig- 
nificant that even from that region now rises the cry of 
from the federal 


infair “competition and duplication” 


yovernment 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Coal stored to quard against disturbances of the mining 
ndustry amounts to 50¢ per vear extra or the electric bill 


of every residential customer independently of changes 


in miners’ wages and freight rates. Investment charges 


ym the 8160.000.000 worth are $16.000.000 


ind it costs 
it least $2,500,000 more to place the 20,000,000 tons on 


the piles and reclaim them 


uld be on ha 


overhaul job: down 


hefore beginning 
should not 


repair 


Spare parts shi any 


sizeab|] have to 


be prolonged to await delivery items 


Rust-resisting paint is being used successfully on 


inner surfaces of turbine lubricating-oil reservoirs 


even the inside of piping has beer sir larly protec le 


} 


Non-flammable liquid stands in a 12 to 88 ratio with 


il as coolant in network transformers (kva basis 


Divided 


} 
he use 


facilitate condenser cleaning 
cleared of 


ther serves the turbine at partial load 


water boxes 


one-half can be leposits while the 


Pneumatic brushes for cleaning bolts and flance-joint 


f 


suriaces fhe Ip expedite turbine overhaul 


iobile 
mpany for 11.2¢ per 
und maintenance; by another 


1.6 to 


Coal piling and reclaiming with earth-moving 
quipment is being done by 
1,000 ton-ft in labor, fuel 
at equipment-investment costs of 


ind 5.8 t 


one 


4.9¢ per ton to 


7.7 to reclaim 
April 10 
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PLAN AND PROFILE developed from ceria! photographs by Kelsh 
Drawing (above) is copy of original print which was drown 
To insure on accurote profile for field use, 


Plotter 
to scale of 400 ft-1 in 


Pennsylvenio Stote Gome Londs 


RR 


—peanpe= 


: 


Ak ok Ss 


325 330 


print wos enlarged ten times 
Penn Power Co was 40 ft-1 in., horizontally and vertically, with profile 
plate lined in 10-ft horizontal divisions and 2-ft vertical divisions 


> out 
ul woods 


Profile and plan delivered to West 


Aerial Profiling of 132-Kv Line 
Cuts Engineering Cost in Two 


Transmission line over mountains and through 


forests, accurately profiled from aerial photo- 


graphs. Construction completed 13 months after 


authorization at 50% of usual engineering cost 


N January 1, 1950, exactly 13 
months from the day of authoriza- 
tion, West Penn Power Co put its 
new 132-kv Ridgway-Milesburg line 
into operation-—a line built through 
mountainous forest country long con 
sidered “too rugged for practical con 
struction.” The story of this line is 
inseparably linked with a new method 
of line profiling which: 
1. Cut the engineering cost in two 
Based om a paper presented before the Trans 


mission and Distribution Committee of the 


Pennsvivania Electric Association 
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G. B. HOFFMAN 
Civil Engineer 
West Penn Power Co 
Pittsburgh 


2. Saved a years time it 


work. 


survey 


3. Required only one survey crew 
on the job 

4. Permitted 
months after the line was authorized 


construction three 
5. Established grade on the entire 
f it had 


line even before portions 
been entered. 


1950 


These benefits were made possible 
by the use of a new aerial photogra- 
phy technique that yields topographi- 
cal and profile maps with 10-ft con- 
tours and a guaranteed accuracy of 
eS. Fie themselves are 
plotted mechanically by means of a 
Kelsh Plotter. This device uses over- 
lapping photographic plates and fil- 


maps 


tered light to determine the relative 
elevation of points on aerial photo 
graphs (see ELectrricat Worn, Oct. 
22, 1949, p 98 

Late in the spring of 1948, discus- 
sions were started on the necessity 
for, and feasibility of, a 132-kv trans- 
mission line from Ridgway to Miles 
burg, in Pennsylvania. These points 
are approximately 62 miles apart, 
separated by long stretches of moun- 
uninhabited, inaccessible 


Formerly, 


tainous, 


forest land rumors of 





KELSH PLOTTER uses filtered light to produce contour map of projected onto movable platten. Operator wearing bi-colored glasses 
right.of way from aerial photographs Overlapping photographic views three-dimensional image. He adjusts platten at desired eleva 
plates in holders atop machine are focused to form image which is tion and then moves it horizontally so as to develop the contour line 


i 


i was t Ley » when we 


“ uld start " uch However 


wo vears we : i 7 plus the 
xtra problem of maintaining the men 
this rugged country. Neo distribu 
ips were available much of 

is appro ately 35 

are rut de the 

irtered territory. In 


did not have enough 
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survey crews available to keep up 
with our current work, much less put 
four or six crews on this job. 


Air Survey Chosen . . . Obviously, 
conventional ‘ ivil engineering meth- 
ods were not for this project. The 
only p* wssible chance we could see of 
meeting our deadline was by the all- 
out use of aerial surveying for map- 
ping and profiling. An aerial photo- 
graphy firm was found who would 
tackle the job, although they con- 
fessed that profiling a transmission 


right-of-way would be a new applica- 


tion of photogrammetry. 

The proposed center line was 
marked on U.S. Dept of Agriculture 
aerial photos and agents were sent 
out to purchase the necessary right- 
of-way. When sufficient land had 
been secured, we actually started to 
lav out the center line on the ground. 

Here we hit our first snag. Aerial 
mapping does not eliminate all 
ground surveying. From the air we 
»btain all the data which we normally 
get from the ground survey. But to 
build a power line you must have con- 
struction stakes in the ground. Now 
we had to lay the lines on the ground 
in the same location we had them on 
the pictures. This would not be too 
dificult in open country but in this 
wilderness, when we got on a hilltop, 
all we could see was the tree five feet 
in front of us 


Searchlight Survey .. . Since we 
had already discarded normal rou- 
tines we ignored tradition again by 
doing our surveying at night. (See 
ELectrricaL Worip April 23, 1949, 
nage 8&7). We picked points on the 
ine that could be positively located 
mm the ground. Wherever possible we 
ised angle points or other control 
points in the line, with particular em- 
phasis on high elevations. 

From the aerial survey engineers 
we learned that, if they were to pro- 
vide us with an accurate profile along 
our actual survey center line. we 
would have to provide accurate in 
formation as to the location of our 
center line on their aerial photo- 
graphs. But between the Susque- 
hanna River and Ridgway, there were 
long stretches where our photographs 
showed practically nothing except 
uninterr upted forest areas, in whic h 
there appeared to be no features to 


which we could tie our center line 


RIVER CROSSING over West Branch of Susquehanna is 1,513-# spon 
pole, deadend structures. Although heavily wooded, this section wos 


(324y tranemiss-on fine 


ye 


axe / 


== Boundory of Wes! Pew's 
chortered territory 


suspended on three 
relatively accessible 


FROM RIDGWAY TO MILESBURG—62 miles of line cut through forests and over moun 


tains. Between the Susquehanna River and Medix Run, hunting trails 
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SPAN OF 2,206 FT at Gum Stump required five-pole, deadend structures. Over 30 miles 
of line were strung over terrain at least this rugged; 50 miles were cut through woods 


lo overcome this difliculty, we cut the 
1OO-ft 


before 


are focused to form a single image 
ted by filtered light 
onto a movable platten. Ar 


timber and brush from a and then 


proje 


square at each angle point 


operator 
wearing bi « ol red glasses observes a 
minute spot of light and adjusts the 
platten until the light appears to rest 
on the surface of the ground 


the survey flight was made 
At the time the survey flight was 
the 


cut 


much of 
had through To 
our amazement the survey center line, 


made survey center 


line been 


Having 
set the platten by means of a point 
three feet of the 
in width, was prominently visible on 


which averaged leas thar 


known elevation. 


operator 
horizontally to 


The 


traced on a 


moves the 
follow the 


resulting ontour 1s 


platten 
the picture taken from an altitude of 
15,000 ft. Th 


chosen contour line. 


almost problem of 


identifying the center line on the pic plastic film as the 


For the 
the contours were traced for approxi- 
100 ft on each side of the cen 

Information as to side 

btained from the 
detail on the pl i 


rot le 


platten is moved 


tures was nicely solved preparation of our profile, 


Profile In One Month 

picture taking flight 

March 29, 1949 
! 


hile was delivered 


The 


made on ter 


mately 


was line anv 
First section of pro 

m May und the 
last section one month later. We 


lear: ed 


slope is contour 


section of the plan 
that, to insure an accurate 


prohle, photographic flights should be 


Accuracy Check Where there 


rade when t ers are 0 ) were ra lr ads 


LO-ft contou 


improved highways 


produce rizontal scale 


in the 


aurea, the h was 


iaranteed accuracy ! btained by refe 
ht was made at a basi f plans. H 
14.700 ft. A flight mack 
iltitude would have 

close 


s with a better 


would he 


respec- 
‘} 


“ I ‘ I ome 
ways nor 

was necessary t 
inguia 
more exper 


time ft 


e° more 


The pr 
Kelsh 


rhles wer » between 


imately 49 


repancy of 


Plotter, wh 
phot graphs that ov 
by at least 


plate s 0 
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the field on the accuracy of the profile. 
In one specific case we checked the 
profile over railroad switchbacks and 
found an error of only 0.4 ft, based 
on an accurate line of levels. How- 
ever, the aerial survey company feels 
that accuracy is beyond the 
normal expectation of photographic 
work of this scale. It does maintain 
that for 10-ft contours, 90% of all 
points on the line will be within 5 ft 
of true elevation, with a probable 
3-ft or less, and with 
maximum accuracy being obtained on 
higher elevations. 


such 


accuracy of 


Locating Structures Having 
received the plan and profile from the 
aerial survey, we had another new 
Although the plan showed 
line stationing, we had no such sta- 
tioning on the ground since we had 
done no chaining of the center line. 
This interesting problem also worked 
out as a good check on the accuracy 
of the profile. With a print of the 
profile roll, the staking crew located 
structures by measuring from a road, 
drain, edge of woods, fence or other 
recognizable feature which had a line 
plus on the plan. Where no such 
features were available we might note 
that a structure was 8 ft in elevation 
below the crest of a knoll and the next 
structure 5 ft below on the other side 
We would then run levels down from 


problem 


the crest to each elevation and meas 
ure the as a check 


more than a 


span The spans 


never varied few feet 
from the span plotted on the profile. 
In a very few cases we had to chain a 


few spans from a known point 
In Conclusion Aerial profiling 
presented a few problems which we 
did not normally face. Nevertheless. 
it enabled us to send line plans to the 
construction department in less than 
six weeks ifter the photographic 
flight. It made possible the complete 
civil this 
approximately 62 miles, including the 


final staking « 


engineering of line of 

f structures, in approxi 

itely seven months by one 

| permitted wtual cor 
ionths after the line was 


In dollars and cents, al 


do not vet 


} 


survey 


struc 


final 
about 


engineering 


hav t 


| 
wepeve we saved 


] ! 
ve normal cCivii 


expenses, but most of all. we saved 


at least a vear of surveving in very 


rugged suntry 


1950 @ ELECTRICAL WORLD 





AUTHOR 
technique to study of insulating oils 


GEMANT tokes ao measurement 


involved in application of rodicective tracer 
Tracer wos radioactive carbon in an oil-soluble acid 


Radioactive Tracers Explore 
Insulating Oils 


New facts about insulating oils uncovered by radioactive tracer 


technique indicate that: (1) Organic acids added to an oil 


sample participate in sludge formation, (2) graphite powder 


adsorbs large fraction of harmful acid, and (3) compounds 


causing electrical conductivity of oil may be of molecular size 


ANDREW GEMANT 
Research Dept 
Detroit Edison Co 


NEW METHOD introduced into 
the study of electrical insulating 


oils involves the application of 
radioactive tracers. This method is 
being used in the Research Dept of 
Detroit Edison Co. Three fields of 
application are outlined: (1) Sludge 
formation of oils, (2) adsorption as 
encountered in the reclaiming of used 
oil and (3) electrical conductivity of 
deteriorated oil. 

In a radioactive tracer study a suit 
able compound of oil-soluble organic 
acid was first prepared containing a 


The 


into the acid, 


radioactive atom. atom, intro- 


duced chemically was 
a radioactive form of carbon, called 
carbon 14 because its atomic 


is 14 


conducted 


weight 
Next a suitable experiment was 
that the labeled 
ompound to move in the oil. Loca 


permits 
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tion of the acid in pure oil was de 
tected by a Geiger-Muller counter; in 
of diffusion of 


oil was deter 


other words, the rate 
the labeled acid in the 
mined. From the movement of the 
labeled compound, information was 
obtained from which could be drawn 
pertinent conclusions applicable to 
practical problems 

One problem, the sludge forming 
ability 


investi 


of a labeled acid in oil was 
ated The labeled 
added to the oil in 


corresponding to a 


acid was 
a concentration 

so-called acid 
number of 0.3, and the diffusion rate 
Then the oil 
dized at 150 C. and from time to time 
the diffusion 
checked. It was found that 


progressed, the 


determined. was Oxi 


rate of the acid was 
as time 
diffusion rate de 
creased, Now, the large polymer par- 
ticles have a diffusion rate very slow 
compared with the original acid. Re- 
duction of the observed rate of diffu- 


sion thus could be interpreted by the 
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acid’s gradual transformation into 
which u!timately 
form sludge. A simple analysis then 
permitted computation of the per 
centage of acid that for given times 
of oxidation has 


large polymers, 


transformed 
into polymers. In this manner the 
participation of the acid in the sludge 
formation was shown, as well as the 
extent to which this reaction took 
place as time progressed (45% poly 
merized in 180 hr). 


A second subject is adsorption 


been 


The substance to be adsorbed was the 


The adsorbent in 
question was used in form of a finely 
divided and thoroughly 
mixed with the solution of the acid 
in oil. Part of the acid was then ad 
sorbed by the finely divided powder 
Whereas the original particle size of 
the acid was extremely small, it now 
became rather large, namely the size 
of the powder. This was sufficiently 
large to prevent diffusion. As a result, 
only that part of the acid diffused 
freely was not adsorbed. 


radioactive acid. 


powder 


Measurements were carried out on 
colloidally divided graphite as ad 
sorbent. With an oil having an acid 
number of 0.3, about 40% of the 
acid was adsorbed. 

The technique described will be 
suitable for analytical determinations 
in connection with adsorption 

As a third field of application, the 
high electrical conductivity of badly 
deteriorated mentioned. By 
the author’s previous researches cer- 
tain combinations of acid with other 


oils is 


organic compounds were found which 
produced high electric conductivities, 
similar to that observed in 
types of used oils 


certain 


Particle Size Estimated 


The question then arises whether 
these compounds, in conjunction with 
the acid, form molecular or colloidal 
type of particles. The solutions in 
question were used for determining 
the diffusion rate of the labeled acid, 
and from the relation between diffu- 
sion rate and particle size the latter 
was estimated. The observed diameter 
double that of the 
corresponding to a cluster of 
about 10 molecules, both sizes being 


was about acid 


alone, 
in the small, molecular range. Hence, 
the tracer diffusion te hnique per 
mitted the solution of a question that 
would have been difficult to find by 
other methods. 





Does Mercury Street Lighting 


Detailed comparison of fixed and operating costs 


on basis of equal performance in roadway illumi- 


nation gives the edge to the 


ris wa juestionably true that light 


sources using vapors ol 


such as sodiun or mercury are 


ore ethorent in produc ing light than 
That is to 
vapor sources pro- 
It does 
that the high 


Vapor lamps pro 


ocandescent light sources 
say, the metallic 
ide more limens per watt 
follow 
metallic 


better 


not necessarily 
othe iemey 
vide 
street 


and more economical 
lighting than do incandescent 
Larnps The attainable pattern of light 
distribution from luminaires is the 

ost unportant factor in determining 
economical utilization of the 
able light 


Me tallic vapor sources, being larger 


avail 


in surface area than the filament of 


an incandescent lamp, make it dif 
ficult to provide satisfactory 


of light distribution 


mntrol 
Because of such 
lack of proper light control much of 
the additional |i prov uced js 


TABLE } 


metals 


incandescent lamp 


WAYNE H. JOHNSON 
and 
HOWARD A. ENOS 
Americon Gas & Electric Service Corp 
New York 


wasted hy directing it into areas 


where it is not 
highly 


tribution 


needed, or by pro 
viding non-uniform light dis 


with high intensity over a 


relatively small area 
outside of that area. As a 
result, the higher efficiency of the 
light 
effectual and, as will be 


with low in 
tensity 


| 
metallic sources 18 In 


vapor 
shown in 


the wCcon panying CCONOTTLIC com 


parisons, is more than nullihed from 


an econon 


ic standpoint 
Of the metallic vapor light sources 
and 


available sodium 


mercury 
lamps have been promoted widely for 
street lighting Sodium Vapor lamps 
heing promoted mostly for 


of the differ- 


ire now 


the doubtful advantage 


Incandescent vs Mercury Vapor Lighting for 100-ft Pavement 


Both with 1.62 min ft-c in Traffic Lane 


ILLUMINATION AND DEMANT 

1. Type lems 

2. Initie! lumen output 
Estimated yearly everege lumen tput 
Rated lemp life hours 
Average " candies 
Type luminawe 
Ratio max to min ft-c in wallic 


m pavement 


ene 
Demand per mile (includes 1 kw 
Power factor 


STRUCTION ANT 
Specing, staggered (/t 
tanderds per mile 
Mounting herght (ft 
1. Beacket length (ft 
4. Com per mile (lighting system 


NSTALLEI 


Cost of back-up system 
a) $217.50 kwe for product 
hmes 

b) $959.00 kve for product 

hwnes 

Tote! Installed Cost per Mile 

+ 

ANNUAL COST 

17? + 

2 ’ maintenance end pPeratior 

19. Emerey cost for 4,000 hrs 
Meintenance 


nm tote! installed cost 


° erpenve 


tal A 


Incandescent Mercury Vepor 


120-V Ame 240-V 
Multiple Series Multiple 


ence in color as a caution signal for 


hazardous locations. The mercury 


vapor lamp is, however, being 
strongly promoted for street lighting 
solely on the the high ef- 


ficiency of the light source 


‘ 
basis 0 


It is misleading to compare, from 
an economn« standpoint, street light 
ing systems using different types of 
light sources on the basis of average 
illumination on the entire pavement 
surface. The purpose of high inten- 


sity street lighting is to promote 


safety. Adequate illumination is only 
achieved when the average illumina 
tion on the pavement is equal to or 
above the 
when the illumination in the 


lanes does not fall 


recommended minimum. 


trafh 
much below the 
recommended average and is as uni 


form as practicable 
Non-Uniform Illustration 


WV ith highly non uniform illumina 


tion a high average illumination may 


be obtained with a low 


} 


com 


minimum at 
ined with a high 
at other points. That is 
the kind of illumination obtained with 


some points 


maximum 


mercury vapor luminaires due to lack 
of proper control of the light. When a 
certain minimum illumination in the 
trafic lane is achieved with the mer- 


cury luminaire, the maximum illumi 


nation is so much greater as to waste 
lumens and give an unsatisfactory 
pattern of illumination on the pave 
ent from the standpoint of safe 
visibility 

For the same average foot candles 
na 100-ft pavement the ratio of max- 
imum to minimum foot candles in the 
trafic lanes is 1.09 for the incandes- 
ent system and 1.66 for the mercury 
yO- ft 


wr the incandescent and 


system For a 
LOS fe 


or the mercury 


pavement the 


system 

order, therefore, to make eco- 
nic comparisons on the basis of 
safety considerations, 


son set forth in 


the « ompal i- 


this article has been 


ade on the basis of the same mini- 


m foot candles in the trafhe lane 
both incandescent and 


-ystet The 


mpare 20-amp series and 120- and 


mercury 


accompanying tables 
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Cost More Than Incandescent? 


240-v multiple systems using mercury 
and incandescent light sources of the 
most modern type on the basis of 
total annual operating cost per mile 
of street for both 100-ft and 50-ft 
pavement widths. It will be noted 
that a 25-ft mounting height for the 
10,000-Im lamps for 
lighting a 50-ft pavement has been 
adopted. 


incandescent 


This mounting height has 
been found practicable with IES type 
II] luminaires, and IES is now con- 


sidering recommending it. 
Incandescent Costs Less 


The tables disclose that the annual 


this considei ably 


cost on basis is 
less for both series and multiple in- 
candescent svstems than for series or 


It should 


be pointed out, however, that in the 


multiple mercury systems. 
case of the mercury systems, the costs 
have been based on the use of poles 
with transformer 


bases to accommo 


date the ballasts required by mercury 


luminaires. 


Pole top ballasts, how 
are available which, though not 
the 
are entirely satisfactory 
and their use reduces the cost of the 


ever, 


as ornamental as transformer 


base poles, 


mercury systems for 100-ft pavement 


For a 
)-ft pavement the cost is reduced by 


$325 per 


hy $935 per mile per year. 


mile Even with 


year 
the 


seen to be 


per 
reductions 
systern will still be 


these incandescent 


more 
economical than the mercury systen 

With the costs as shown, the com 
parisons clearly indicate that mercury 
vapor lighting neither should be sold 
at the same rate per lamp as incat 
descent lighting, nor should it be sold 
for less than incandescent lighting as 
has been the case in some cities 

These economic comparisons have 
been made using actual costs for ma 


terial and 


The were estimated 
for underground construction. Lamp 


average actual cost for 


labor. systems 


replacement cost is based on rated 
life whatever may be the claimed ex- 
perience of longer than rated life in 


actual use be that mercury 


It may 
vapor lamps will be further increased 
in life, and if so, it may make a dif 


ference in the comparative economics 


ELECTRICAL WORLD © April 10, 


TABLE I 


Incandescent vs Mercury Vapor Lighting for 50-ft Pavement 


Both with 1.012 min ft-c in Traffic Lene 


ILLUMINATION AND DEMAND DATA 

Type lemps 

initial lumen output 

Estimated yearly average lumen output 

Rated lemp lite hours 

Average ft-¢ on pavement 

Type luminaire 

Ratio max to min ft-c in traffic lene 

Demand pet mile (includes 10° | kw losses) kve 
Power factew 


caonuwev rer 


CONSTRUCTION AND INSTALLED COST DATA 
10. Spacing, staggered (fh) 
11. Standards per mile 
19. Mounting height (ft 
13. Bracket length (ft) 
14. Cost per mile (lighting system only 
15. Cost of back-up system 
(a) $217.50 kva for 
mes 
(b) $252.00, kve for production to 
lines 
16. Total Installed Cost per Mile 


production to primery 


secondary 


ANNUAL COST 

17. 14°) on totel cost 

8. 3 meintenance and operation of beck-up system 

19. Energy cost for 4,000 hrs @ $.006 ‘kwhr 

20. Maintenance (washing, replecement and 
expense) 

21. Total Annual Cost 


other 


I he 


difference, if any, will depend on the 


of the two types of luminaires 


average lumen output of the longer 
ife lamp. The present incandescent 
lamps have a loss of lumen output at 
10% for 
series and 18% for multiple lamps, 
while EH-1 lamp loses about 20°% 


rated life of approximatel 


Other Disadvantages 


The kva demand fo 


system 18 


the 
the normal op 
the 


luminaires considered, instead of the 


mereury 
hased on 
erating 


demand of group ot 


starting demand which is approxi 
mately three times the operating de 


mand for air 


temperatures ranging 
from plus 35 F to minus 30 F. The 
starting demand of the mercury light 
ing system must be supplied from the 
distribution system from which it is 
Most could easily 


supply the required starting demand, 
but where the distribution system is 


served. systems 


inadequate to supply this demand at 
proper voltage, it might need to be 
rebuilt for necessary capacity. 

This required starting capacity can 
be reduced by the use of a half-circuit 
relay on a 
the installed 


SeT LES 


svstem. However, 


cost of such relays is 
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20-Amp 


$38,222 
$6,480 
$44 699 


$6,230 


$7,569 


incandescent 


Mercury Vapor 


240-V 
Multiole 


120-V 
Myltiple 


20-Amp 


Sertes Series 


PS-40 
10,800 


EH.1 
21,000 
9.74 18,000 
3,000 4,000 

o4 1.93 
1 Ove! 

1.53 3.41 

36.4 248 

100 } 9 


97.5 115 115 
53 55 46 “6 
95 28 30 30 
6 6 4 6 
$37,589 $49,450 $43,153 


$6,400 


$9,150 
$46,739 


$6,250 


$49,050 $49,403 


$6,550 
$192 $274 
708 870 


$4,470 
$198 
546 


$6,930 
$iee8 
546 


339 320 
$014 


830 
$8,444 


830 
$8,494 


ss 


about equal to the savings in constant 


current transformer costs 


accom 
plished by their use. This permits no 
reduction in total annual cost 


Apart from consideration of 


any 
cost, the mercury vapor lamp suffers 
from other disabilities that should be 


Momen- 


tary failure of supply or a 15% volt 


given serious consideration 


age dip will put the lamp out and 
about four minutes are required for 
the lamp to cool before it will restart 
and then another four minutes is re- 
quired to reach full brilliancy. No 
matter how infrequent such an oc- 
currence may be, the possibility of an 
eight-minute loss of full Hlumination 
militates against desirable safety con- 
siderations. Furthermore, the type ot 
light supplied by 
lamps is not pleasing in many cases 
because of its effect on the appear- 
ance of persons, clothing and food 
produc ts. The of the 
mercury very low, 
which is responsible for the high kva 
demand, The development of regulat- 


mereury vapor 


power factor 


series system 1s 


ing transformers with 
for the 


svstem has not yet reached the stage 


improved 


power factor series mercury 


of practical application 





HOVERING obout 6 ft above ground, helicopter waits while a closely to discern man at work under plane. Three weeks of trail 
line mon attaches pulling coble to clevis on bottom of fuselage. Look building wos avoided by using plane to string pulling-in cable 


Transmission Line Construction 
Takes to the Air 


Hawaiian Electric Co uses helicopter to lay stringing-in The Hea - . . occurred to James P 
: Michels, Hawaiian Electric's superin 
cable from air over difficult terrain. Avoids expense of tendent of distribution, that a heli 
copter might be used for laying out 
cutting trails. Saves four weeks, cuts labor cost 60% | stringing cable and so avoid the cost 
of trail building. As a quick check on 
the idea, 900 ft of cable was success 
AST MONTH engin f th its experimental nature fully laid out by heli opter along a 

| Hawaiian blectri { nl 2. lay this much cable by cor convenient canefield road 
woved that it is practicabl is entional methods would have re That settled it. The helicopter was 
heopter in stringing transmission julreé timated three weeks to brought to the job and on the first 
it they found that the resultir t trail id another week or more afternoon-—March 2 —laid 2.000 ft 
wd = dollar savings r é > drag in the cable f regular 4-in. steel pulling in cable 

d anything they had counted or 3. Besides this time saving, labor m its first trial 
matter of fact. the Hiller 360 mst e the point where The ‘copter picked up the end of 
pter they used crossed ridges ex if 60% was possi the cable from eel on the ground 
ilches of the 44-ky right of way e, evel te neluding the cost of With it the pilot » instructed to fly 
le laving mission velicopter } alo ig the top o the 60-ft towers 
ground crews weren't prepared letting the ible fall along the base 
ep up The Job... facing Hawaiian Ele »f the towers. The pull was success 
hlights of the periment were tric was construction of a new 44+-kv ful and took only 3 min. Near the 
from its new Waiau power plant, end. however, drag from the weight 
by Pearl Ha to th Koolau of the cable was quite noticeable 

hills above For the mair job the company 
over extreme! us 1 an nolulu his involved cutting a btained 23.000 ft of in. 7 x 19 
tainous country in kk n I ng. trail fr i er to tower strand carbon stee ( ible weighing 
uur of actual flving time hough oss the tlches d building ap 0 lb per 1.000 ft. having a breaking 
operation was spread r an pre roads ar up the ridges = strength of 2,000 ft. This cable was 


n and tw orn because tot ser i hor distributed among five reels: one 


April 10, 1950 @ ELECTRICAL WORLD 





TOWING pulling-in cable, the helicopter takes off. A surplus bomb 
cable ot any time he wishes 


release allows pilot to drop the 


with 8,000 ft, two with 4,000 ft and 
two with 3,000 ft. 

On the job these reels were taken 
by truck up accessible ridges along 
the right-of-way to the tower locations 
stand 
equipped with a 4cycle, 4hp gasoline 

Then, after the ‘copter had 
the ‘y-in. cable out, the power 


and set up in a power reel 
engine 
flown 
reel was used to wind it back bring 
ing with it a \“4-in. “bull” line from 
the remotely-located winch that was 


used to pull the line conductors. 


The Helicopter Job . . . was to pick 
up the end of ea h i in cable and fly 
it over to the tower on the next ridge, 
making two turns around the tower 
before dropping the cable. A lineman 

it round then secured the 4-in. 
cable to the 


'4-in. winch line. 


No effort is nade to keep the string- 


it ible taut and off the ground 
when fiving it out. It was allowed 
to run freely from the reels with only 
enough braking used to prevent the 
Longest 


cable laid was 8,000 ft. 


ym “running away.” 
f 4-in 
It took 8 min. 


reels tre 


piece 


One Big Problem . . . in using the 
helicopter was to devise a means for 
the ‘copter pilot to release the line 
quickly whenever necessary. 

This installing a 
bomb release from a surplus military 


was solved by 
plane. The release was operated from 
the cockpit. 

A toy 


ing clevis, including the re- 
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lease, was attached to the bottom of 
the fuselage, almost directly beneath 
the pilot’s seat. 
cable with 
a special eye to fit the bomb release 


A short piece of 


‘ 


Ay-in, was constructed 
and another eve to which the lineman 
could attach the stringing-in cable. 

The lineman simply pulled the end 
of the stringing-in cable through this 
with “UL” bolts. 
released by another 
The 


helicopter had no trouble hovering in 


eve and secured it 
It was easily 


lineman at the end of the run, 


place for this operation. 

iob.”” Michels 
said, “the helicopter proved to have 
remarkable stability. Wind gusts had 
no apparent effect on the machine and 


“During the entire 


even modergte winds up to 30 mph 
did not 
operation. 


seem to interfere with its 


Flying Load “We estimated its 
greatest flying load during the demon 
stration was between 450 and 500 |b 
Flying speed on the longest haul was 
about 10 mph 

“Accuracy was assured as the pilot 
could at will and drop the 
cable exactly as directed 


hover 


“The saving effected by this opera- 
tion was considerable-—both in time 
and money. Flying the stringing-in 
cable along the right of way saved the 
cost of clearing out a stringing trail.” 
that 


hours of work might have gone into 


Michels estimates 220 man 
clearing the trail and dragging in the 


cable along the ground. 
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POWER REEL STAND using 1/8-in 
engine pulls back 1/4-in. bull line 


ceble and driven by 4-hp 
from winch at remote tower 


Although more men were used be 
cause of the experimental nature of 
the work, he estimates that a super 
visor, a foreman and six men could 
have completed the work easily in 
the aid of the heli 


Principle chore for the men 


two days with 
copter 


would be te handle and spot reels. 


Radio Needed 


might have profited, it was suggested 


The operation 


later, had there been radio communi 
cation between the pilot and a cen- 
trally located superintendent. 
Has-aiian Electric actually paid for 
10 hr of time for the heli 
copter—4 hr flying the plane 136 
2 hr 
in survey work, 4 hr in laying the 
line 


flying 
miles from its base and back, 


and demonstrating flving tech 
nique to various personnel 

The 
work disclosed but it is 
believed that the machine could be 
rented in the future for about $50 an 
hr, including the pilot’s services 

Any tech 
nique? 

“There 


ments Michels, “we found everything 


price for the experimental 


was not 


disadvantages to the 


were really none,” com- 
very satisfactory.” 

He thinks the technique will prove 
trail 
cutting would otherwise be required 


most valuable in areas where 
Special permits for the test were 

obtained from both the CAA and the 

Hawaii Aeronautics Commission 

As a safety measure, lines parallel 


ing the operation were de-energized 
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SYSTEM:OF CASE I ' a i ee ee 
SERVICE 2-w UNLESS NOTED OTHERWISE OAnLY Ont See 
WITHOUT CAPACITORS td a ee 
Transformer peok I°® tosses«\!5O wotts 


Transformer pect I*x loeses+i,450 Vors 
Total peok T°? wases «6,36! 76 wotts 
Toto! peck I°x losses 2,664 TO Vors 
1 ood/pote 
770 Kve 
sv 
2480 *ve 


? fa 
© \ or 
FIG 1—CASE | BEFORE capacitors were 


FIG 2-—DAILY KW AND KVAR LOADS on 25-kvo transformer ond secondary system of 
installed, with 44 2-~ ond 17 3-w services 


CASE | before adding 9 kvor of secondary capacitors. Peak load was 42.5 kva at 77.5% 


Secondary Capacitors Pay Their Way 


In Urban Little Rock 


One of the first companies to install sec- H. E. STRATTON 
Electrical Engineer 


Ebasco Services, Inc 
ondary capacitors shows that they paid Little Rock, Ark 


and 


taal ae R. A. WILLIAMS 

neIr way oy reducing losses and releas- Assistant Distribution Supt 
Little Rock Div 

. . Ark Pe j 

ing transformer and secondary capacity thanses Porer & Ligh Co 


ANY UTILITY wrat 
gineers today doubt the pract 


bility of pole mounted secor ear . F ral of secondary conductors. 
kvar fay 


eneratl The installed cost per kvar 
skeptic al 


presentati 


kw losses, releasing trans 


apacity and load carrying 


mndary capacitors—although 
than primary capacitors—can 
ustified economically in installa 
ns where primary capacitors are 
economic, IF the capitalized benefits 
transtormer ind secondary out 
st of secondary 

apacitors 
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i 
DAILY LOAD CURVES 


% KVAR 


FIG 3—WITH CAPACITORS INSTALLED, daily kw and kvor loads on system of CASE | 


ore shown above 


Two Trial Installations . . . Re 
Arkansas Power & 
Light Co has installed a limited num- 
-kvar, 240-y 


secondaries associated with two 25 


cently, however, 


ber of capacitors on 
kva transformers in average older res 
dential sections of the City of Little 
Rock. 

Tests were run on these trial instal- 
lations during the summer of 1949, 


and results were analyzed to indicate 


TABLE | 


Peak load was reduced from 42.5 kva to 37.5 kva by 9 kva of capacitors 


quite clearly that 

1. Secondary capacitors will effect 
considerable savings in loss costs 

>. Postponement of additional in 
vestment is possible when secondary 
capacitors are installed in moderate 
amounts on residential secondaries 
having load characteristics similar to 
those throughout urban areas of 


Arkansas Power & Light 
3. Where primary capacitors are 


Economic Analysis for Transformer Secondary System of Case | 


Reduction in Losses and Capacity Released in Transformers and Secondaries 


Demand Component of IR, reduction 
Demend Component of ['X, reduction 
Transformer capecity released 

Energy Loss, reduction 


Assumptions Used in Evaluating Savings 
Value of kilowatt of demand on system peek 
Value of each kwhr 
Annual fined charges for capitalizing lowes 
Value of kilower for evaluating I*X 


installed value of 7 62-ky distritution transformer per kve 


Loed factor calculated 
Loss factor celculeted 
Installed cost of primary capecitors per kver 
Installed cost of secondary capacitors per kver 


(Actus 
Actus 


Annual Sevings from Reduced Losses and Capacity Released 


Demand Component of I'R 1.360 


2,980 kwhr 
$13.00 


Energy Loss 
Transtormer Capacity Released 5 


Total Annual Sevings in Trenslormer Secondary System 


The use of 13 
for some other situations 


Note 
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$270.0€ 
Demand Component of |'X 592 $ 7.0 
0o3 $ 8.94 per yr 


13 $47.73 per y 
13 54 per y 


13 $ 8.45 per yr 


$65.66 per yr 


fixed charges and $270 for system investment may be somewhat higher than is the cave 
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SYSTEM OF CASE I 
with @ KVAR OF CAPACITORS 


Tronstormer peok 1° R losses « 876 watts 
Tronstormer peok 1° X losses «1/00 vors 
Toto! peck 17 bosses 5,001.76 wotts 
Tote! peck FX tases~ 2 O72 30 vers 


lasteliod 


fis Kver cop 


4370 Ave 


-590 Ave 
1660 *ve 


t-3 Aver cop. 
42750 Kv 


2360 Ave 


2AZS Ave 


4485 Ave 


FIG 4—CASE | AFTER instollation of sec 
ondary capecitors. Note drop in peak losses 


indicated it would be well to re-ex- 


amine the situation since, in many 


cases, secondary capacitors in 


of the peak kvar 


load will prove attractive 


amounts up to 45 


In order to secure a record of 
transformer loading conditions, & por 
table metering cabinet was designed 
built that 240-9 


strip-« hart demand meters, one used 


and contained two 


to measure kw and the other, in con- 


1 
yY RF ARRANGED 
R 
Pear ones 


te tx 


|, 678 Ke 
cop 
}-3 Aver cap. 


FIG 5—-CASE | RE-ARRANGED to handle 
load increase of 15%. See also Toble Ii 
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SYSTEM OF CASE 2 
SERVICES 2-W UNLESS NOTED 
WITHOUT CAPACITORS 
Transformer peck [*R weses* 452 watts 
‘ranttiormer pect I" tesses* 573 vors 
tote peck [*F losses + 1086 wotts 


fota! peak I** tosses 88! vars 


FIG 6—-CASE 11 BEFORE installing 12kvor FIG 7—DAILY KW AND KVAR LOADS on 25-kvo transformer and secondary system of 
of capacitors; 57 2-w and 3 3-w services CASE I! before insta'ling secondory capacitors. Peak load was 26.7 kva at 785% power factor 


junction with a phase-shifting net uctor cable run to 150-5 amp current — transformer several days before cap 


work (Rectiformer), to measure kvar transformers connected in the dis citors were installed on the secondary 


This cabinet was mounted on the tribution transformer leads. This ind removed several days after capa 


transformer poles and a multi-con metering device was installed on a itor installations were completed 


Case I . The transformer and 

TABLE li—Economic Analysis for Transformer Secondary secondary arrangement of the first 
System of Case | As Re-erranged installation is shown in Fig 1. There 

(See Fig 5) ‘AA 2 


were 2-w services and 17 3-w 


services connected to this transformer 
Reduction in Losses and Capacity Released in the Two Transformer Secondary System 


Troms No.1 Trans. No. 2 Total is shown. Peak load was 42.5 kva 


Demend Component of PPR 069 lew 206 kw 275 kw at 77.5% power factor. Assuming 
Demand Component of I™X 253 kver 199 kvar 252 lever 750 va for a 2-w and 1,200 v amp 
Energy Low 151 kwh 459 kwh 603 kwhe 

Transormer Cepacity Released 1.4 kve 14 kve 4.8 kve tor 1» 3-w customer and applying 


proper diversity factors to make load 


A wnuel Savings From Reduced Losses and Capacity Released total 42.5 kva. loads were divided up 


(See Assumptions in Table f) ; 

Demend Component of I ~ 275 * $27000 X 13 @ $9.65 per yr ane assigned to poles Loads per pole 
, - se x x a } oe 

nr — - 00} x . os + ” - ‘ 81 a as well as | R and I X losses were 


Transtormer Capacity Released 48 X $13.00 x .13 « 8.11 per yr calculated for the secondaries and 


Tote! Annus! Sevings in Trenstormer-Secondery System ~ $19.80 transformer and are summarized on 


Fig. 1. Figure 2 shows daily kw and 
TABLE Ill—Economic Analysis for Transformer Secondary System of Case Il kvar loads on the transformer befor: 


iaredneppemanntmennienentn iiaieestihietinaiaiiateigaiialieitimiaaiaidantie 7 sei ; capacitors were installed. 


Reduction in Les ity Released in Transformer and Secondaries Subsequently 9 ky ar of se yndat ‘ 


nonent of PR + ction 

Demend { — wena of PX > ‘ capacitors were installed as shown in 
nd Componer reduction ; 

Energy | as reduc on ; Fig 4 to secure unity power factor 

rensicoumer \apecity eleerved 


at light load As a result, peak kva 


Annual Sevings from Reduced Losses and Capacity Released 3 > transformer was reduced to 
(See Assumptions in Table t) +... kva Daily kw 

D i Co oO 2s of PR 332 X $27000 & 13 = $11.65 ‘vr 
Domend Component of Fit 4 X$ 700 X1 _ 29 per after capacitors were added, were as 


Enerey Low 727? € 003 - 2.18 per yr sho y 2 Ps . 
Transhormer Capacity Released 5s? “$1300 * 1 é 2 wn in k Ig. o- I . ak l R and | x 
ssses for the secondary and trans 


and kvar loads 


+} per yr 
Tote! Annual Sevings in I wmer-Secondery System 


Ee rmer were re-calculated and are as 
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FIG B—WITH CAPACITORS ADDED, daily kw and kvar loads on the transformer and 
secondary system of CASE Ii ore as shown above. Peak lood dropped from 26.7 kva to 21.9 kve 


shown in Fig 4 
Reduction in and capacity 
release in the transformer and second 


losses 


ary system are summarized in 


lable I 

It is evident that the transformer 
secondary system of Case 
at the point re-arrangement 
would ordinarily be needed. 


I is about 
where 
V oltage 
long No. 6 


Load is ap- 


drops are excessive in the 


ce ppet 


proaching the safe operating limit of 


se ondar ies 


RESIDENTIAL AREA of Little Rock typical of that involved in CASE 1 


r, but the 
caused by the installation of capaci- 
tors makes it possible to defer rear- 


the transforme voltage rise 


rangement of transformer secondary 
system for a short time 

We shall 
later, 
and re-ar- 
rangement has been made as shown in 
big > Observe 


amount of secondary 


Case I Rearranged . . 
that 
increased 15% 


now assume some time 


loads hav e 


that the location and 
capacitors has 


Tests conducted 


in summer of 1949 showed considerable saving in loss costs was effected with 3-kvar capacitors 
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Transtormner peak [*R losses 26 
“rans forcne: peow x seen * 354 var 
Tote’ peok |* 754 watts 


® sses* 
Tot peak | *x 


osses * 567 vors 


Load/ pole 
installed 


FIG 9—CASE Ii AFTER installing 12 kvor 
of capacitors. Note drop in peok losses 


t peer wr this condition 


the reduction 


in losses and capacity 


release occurring in the twe 


trans 
systems may be 
lable I. 


Comparing the cost and total an- 
nual savings f 


former secondary 


summarized as in 


in transformer second. 
both and after 
secondary re-arrangemert, shows that 
the use 


ary system, before 
’ . 
capacitors will 
be economically justified without con- 
ed on page 157 


of se ondary 


SECONDARY CAPACITOR hung ot sec- 
ondary level, connected to 240-v secondories 
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GROUND POWER RECEPTACLE of Boeing 377 is directly over 
power pit in normal parking position. Control relay on third wire 
keeps pit plug “deod” until it is inserted into plane's receptacle 
Hinged pit covers are stressed for the plane's wheel loadings 


POWER PIT with 1,500-omp capacity for Boeing 377 Strotocruisers 
and DC-4's showing the two “Mole” type insulated cable connectors 
Ac indicating type push button station at right actuates 75-hp motor 
of m-g set. The dc pushbutton actuotes a motorized dc breaker 


Airport Power Pits vs Mobile Units 


Here's why Northwest Airlines installed built-in airport eS. HAMM 
¢ Apron Equipment Engineer 
° ° . . N h Aurl ! 
apron power pits at most of their stations—replacing noanain!*-" ancien 


ond 


: . MORRIS BRENNER 
their mobile power units— Asst Technice! Service Engineer 


Burndy Engineering Co, Inc 


® Power is ample for largest planes 


® Initial installation is cheaper ial 
° ° ‘ i ent alley oOo containers 
Maintenance and operation costs are lower p : 
’ ' resen prac 
Servicing time is quicker nany sirports is to supply 
E =e his power by means of mobile bat 
regardless of weather conditions 
ter carts, generators, or rectihers 
> . . hese units clutter up an already 
Portable equipment on apron is reduced pene te f ene 
S 3 e ( ted apron, an¢ where bat- 
in number—apron is less cluttered-up er 


ed, re ilar recharging 1s 


the NWA system this 
sas ] rticularly troublesome due to 
YROUND POWER PITS — bu { s and lowere 


| i =e veather conditions encour 
I t urport) apt . i eel I : red to t pr tered over several months of the vear 
radually eplac . , 


MKamp ¢ ety pits ce 
this article are now it Oo} 
the Detroit, Milwaukee, 

Spokane ind Seattle 

rts Another wing 


rtland, Oregon 
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SECTION THROUGH PIT for 8-377 and DC-4 showing “Mole” connector in left section 
with six 4/0 cables per leg leading to the 8-377 plug. Two 2.0 cables in right section of pit 
lead to DC-4 plug. Note pit drain and dry well, lower left, and watertight insulating sleeves 


_.. Which are 


The mobile 


only at those 


power units are used 


airports where moves to 
ew locations are conte! iplated im the 
ear future, or at locations in the 
jrent where a ce pendable source oft 


ower is not available or the cost of 
roviding ac power is prohibitive 

For regular terminal operation, the 
being used 
Airport 
units will also 
and Manila wher 
started 

these Mobile units are also 
kept at Seattle, Minneapolis and Mt 


Paul to supply aircraft with electrical 


obile units are currently 


al New Y ork 


and at Chicago 


International 
These 
}oe used at Lokvo 


Boein si 4 Operation ts 


stations 


ower for run-up purposes, and at 


locations remote to the apron proper 
where 


it is not feasible to provide pit 
Minne 
Paul also take care of 


nev conditions when 


nstallations. The units al 


} 
Olls al 


1 St 
nore ¢ 
> on the terminal 

positions than can b 
the pits. 


The average cost of the NWA 


yWhan p pit install ations is $11,255 
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etter? 


compared to $18,000 for a mobile 
truck-mounted unit of equal capacity 
The annual savings in Ope rating cost 
to this power pit installation over the 
mobile truck averages $3,165 

For the 500-amp installations, the 
cost of the 


S3.6047 


iverayve power put 


fobs 


was compared with $3,800 
for a similar capacity truck-mounted 
The 


j 
pit installations 


unit 


these 


truck 


saving per ye ot 
over the 


mounted units averaged 8675 


Electrical System 
A number of these ground 
pits are installed on the airport apron 
so that the 
of the 


power 


ground power re 


ept ac le 
directly over the 


when the 


airpl iri¢ is 
ippropriate put plane is 
parked 


to the 


Power at 274 v de is supplied 


from a 50-kw im <et 


usually housed in the basement of the 

Building through 

four 500-Mem cables per k 
The 500-Mem cables are tert 


“Mole 


connectors Six 4/0 


pits 


\dministration 


inated 


in the pit in two type in 


sulated cable 


1950 


aluminum taken 


the connectors to provide the 


cables per leg are 
fron 
1.50)-amp de supply to the Boeing 
to the Douglas DC-4 is 
sup} lied by taking one 


77. Power 
0 aluminum 
cable per lez fron the connector 
Power to the Martin 202 is supplied 
through a separate pit which is in 
parallel with the Boeing pit 

sleeves used on the 


Se ial were 


onnectors to eliminate the need for 


taping and also for ease of repla t 
ment of the cable and plug assemblies 
Aluninum cable was selected so as 


to permit easy handling when con 
necting or disconnecting from the ait 
indented t 
filled with Pene 


plugs in turn were 


plan The cable was 
tinned copper plugs 
trox “A.” The 
terminated to the connector by stand 
ard socket and nut clamping elements 

The motor penerator sets are equip 
ped with overload, over-voltage, and 


reverse current Line 


protection 


1000. Viem 


matically compensated for by a com 


loss in the legs is auto 
pensator resistor in paralle| with one 


A third 
wire control relay keeps the B-377 pit 


set of generator series fields 


until it is inserted into 


When the 
plug and rec eptac le have been prop 
mated, the 


plug “dead” 


the airplane receptacle 


whi h 


erly relay loses 


in turn permits the 


breaker to 


main circuit 


close. 


Pit Construction 


Initial pit installations were for 
the Martin Douglas DC-4 
aircraft and had output capacities of 
0 amp. When the Boeing 377 
was added to the Northwest fleet it 


was necessary to increase the pit 


202 and 


only 


capacity to 1,500 amp This was done 


by building new 


handle the load of 


377 and Douglas DC-4 


ny? 


pits which could 
both the Boeing 
The Marti 


was serviced from a 


separate 
lower capacity pit 
Che Boeing 377-Douglas DC-4 put 
s2x4x 4 ft deep, with 6 in. thich 
The Martin 
ft deep with 


nerete walls, 


reinforced concrete walls 
202 pit is l4 x 2x 2 

6 in. thick reinforced e« 
Though 
tight, all equipment is mounted off 
the floor on rl itiorm 


the pit it 


ill the connections are water 
a wooden and 


pitched to drain into a 


rock dry well 


I Xperience has 


crushec 
proven the pit 
nethod of supply ing ce 
to be 


round power 


economn al and far more cor 


enient than usi mobile units 
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; Equivolent uniform -66C(8°rule) 


- - - 


6 months, 40-60C | 
6 months, 60- BOC | 
Equivalent uniform temp. » 66 C 


Top od temp (overoge)- 


Oll temperoture, deg C 


FIG 1—THREE TRANSFORMERS were selected for test. One right 


wos filled with old oil ond equipped with thermo siphon filter 
at left) wos tiled with new oil, one (center) with old oil, and one 


Load cycle gave oil temperatures shown im curve as a 4-veor averoge 


Thermo-Siphons Prove Economical For 
Cleaning Transformer Oil 


Test covering four year period shows that oil can be siphon cleansing. Results show that 
A the filters will even cleanse certain 
purified on a continuous basis. Three transformers areas of the interior, but removal of 


precipitated sludge from quiescent 
are compared under similar load conditions areas is not effected 


Figure 1 shows the three singk 


. & f 6.4/2. open- 
fi. R YEARS of experimental ob L. M. LIMPUS eee See ee ere, eee 


Ss ty pe free-breathing transformers 
servation, on the Oklahoma Gas & Oklahoma Gas & Electric Co I y 
Oklchome City tested. Individual loads were ap 


proximately balanced, and the trans 


Klectric system, indicates that the 


economics of thermo-siphon oi “rs | 
i { th phon i filter formers were operated during the 
ontinuous operation for cleansing It was assumed that the trans 
} 


four-year test period to give the typi 
olve around size and age ol 


ormers would last another 30 yr 
Replacement of the 2,016 gal of oil 


at 30¢ per gal would cost $604.80. 


cal average top-oil temperature curve 


« nel wh hey o $ ‘ 
: and wheth Une il ha shown in Fig 1 Under the “eight 


er hing the condi degree rule.” this curve is equivalent 
fased on replac ement of oil every to 
xpernnents indicate that 15 vr. oil cost would be 


it must be replaced or a continuous 66 C value through 
2¢/gal/yr 


out the entire period 
Labor and transportation would lo start the test in October. 1944. 


me transformer was completely re 


ranstormers the applica 
fillers is pr actical, eff 


bring this up to 3.74¢ gal/yr. Cost 
al 


f thermo-siphon equipment is $480 — habilitated cleaned inside and out. 


eae und labor and maintenance brings and filled with new “WEMCO.-C” oil 


yr, or an ar The second transformer was left as 


Studies were made on three single found. with “y in. of sludge on the 


phase AM-kva 4 2k open thermo siphons to 


typ free-breathing transtormers eat transfortr oil 


of only 0.76¢ /gal/vr 


horizontal surface and a neutraliza 


tion number of 0.62 mg KOH for its 
analysis indicates that this il 
were started h transformer re , ! 


of oil (672 gal per trans 


that were > vr old when the studies 
utw when the st The third transformer was left 


} “ 


as found, except for the installation 
quired O¢. oil. or JOO 


s about the minimum quan of a thermo-siphon filter (and de 


for tt three “ uel he ; 
™ , . ie hvdrating breather Sludee depth in 


} 


betwee ! j P } t 


economically pro 
rmo siphor s in such this unit was also in. on the hori 
with new, « pyle ons. As the quantity of oil 


ontal surfaces. and its oil nevtraliza 
ul if it ca 


ost of thermo-siphons e; 


on number was 0.58 m KOH 
per gallon is re lv 0.04 


ony 


I xperiments 
} 


ess than that of e sec 


of thermo siphor s nd and third transforn re 


onomically, for 
Prove Oil Cleansing Ability 
ns were set up so that a Acidity trer Is during the first 
made to «de vr of the test period ar hown in 
f thermo 2. The curve for the old oil, with- 
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out filter 


a sine-wave form 
following the hot and cold seasons 
of the year (increases in acidity dur- 
ing the cooler periods and decreases 
during the hotter periods} 

Middle curve, for oil with filter, 
shows the usual tapering rate of 
mprovement trends——a pronounced 
the rate as the lower 
values are approached. This curve is 
diagrammed to show changes in filter 


shows 


slowing of 


ing material. Test was started using 
small cylindrical blocks of porously 
moulded bauxite. This material was 
used for 14 vr. It was then replaced 
with similarly moulded blocks of ac 
tivated alumina. Principal reasons 
for replacement with another 
rial (1) The activity 
blocks was evidently spent; (2) al 
though they could easily be reacti 
vated, they were fragile; and (3) the 


nate 


of the 


were: 


quality and blending of raw bauxite 
was not consistent. 

The 
ilumina blocks was continued in serv 
They 
were then replaced with the same 
These blocks are still in 
service and will doubtless be subject 
to reactivation (by thorough steam 
cleaning and drying) in about one to 
The oil neutralization 
number has been reduced from 0.58 
to 0.14 in 3} vr at an equivalent 
constant temperature of 66 C 


new charge of activated 


ice for one year and ten months 


material. 


two years. 


Contrary to some contentions, the 
steam-emulsion value has not shown 
a marked increase. As shown at the 
end of the curves in Fig 2. the three 
steam-emulsion numbers are approxi 
mately equal 

Power-factor values have followed 
these curves quite closely in value 
and in shape 

Figure 3 shows interfacial-tension 
trends. A tensiometer was not ob 
tained until the: latter part of 1945 
ind some samples had aged in the 
laboratory almost a vear before the 


IFT This 


probably the 


determined 
accounts for 


V alues were 
Sane of 
values found in early tests 

The bottom curve for the old oil. 
without filter, shows an anomalous in- 
crease during the first six months. 
The anticipated continuing drop in 
interfacial tension, although  ex- 
pected to be quite slow, is not in 
evidence. This is not altogether sur- 
prising, since IFT’s in this range 
could be expected to show a fic- 
titious saturation of polar contami- 


FIG 2—ACIDITY OF OIL in transformer with filter dropped os the test progressed, center 
curve. Bauxite filter blocks were changed to activated alumina blocks carly in 1946 


| Slwdge 

| Top %* clea, 
’ Bottom Sy* Hig 

¢- Activated olumine biocks se 


FIG 3—INTERFACIAL TENSION of oil being filtered increased rapidly, as expected, under 
the influence of activated alumina blocks and there was a pronounced slowing down of rate of 
increase os higher values were approoched. IFT hes increased from 13 to 19.4 in 3% yeors 


nants that might remain constant for 
such period of time as is required 
to force the fictitious value lower by 
actual increase in contaminant con 
centration below the temporarily con 
stant value. Values do appear much 
lower than the 14 to 15 range shown. 
One sample was as low as 4. 

The curve for the oil being treated 
increased rapidly as expected under 
the influence of new blocks, while the 
IFT values are low and showed a 
pronounced slowing down of the rate 
of increase as the higher values were 
approached, It is expected that 1 to 
3 more years of continuous filtering 
will be required to attain the desir 
able value of 22 or higher. The IF] 
increased from 13 to 19.4 in 34 yr. 

Sludge depth at the start of the 


ELECTRICAL WORLD © April 10, 1950 


test was yy in. for each transformer 
containing oil, At the end of 3 yr 
2 months it had increased to 

in, in the unit that was left as 
found. In the unit equipped with the 


filter there was actual sludge removal 


and 


Core Cleansing Ability 


Photographs of the cores from the 
two transformers containing the old 
oil, Fig 4, show relative sludge con 
ditions. On the core at the right, 
from the transformer without filter 
sludge deposited upon the vertical 
surfaces is readily seen. The iden- 
tification tag attached to a coil lead 
has wiped across its 
middle to show the existence of an 


been clean 


appreciable amount of sludge 


On the left is the core from the 
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subjected to the agitation, or wiping 
action, of the oil currents. No sludge 
was removed from the quiescent 
areas Results of this test dicate 
that thermo-siphon filtration, with ac- 
tivated alumina. wil) suitably cleanse 
the oil of objectionable contami 
nants. It will dissolve soft sludges in 
agitated areas and remove the sludge 
as i iute from the oil It will 
arrest further sludging, but it will 

ove sludge deposited in re- 


nad quiescent areas 


Flexible Numbering Plan 
For Customer Accounts 


JOHN L. WALKER 
Supervisor Meter Reading Dept 
The Dayton Power and Light Co 

Dayton 


FIG 4—CORES trom two transformers containing old oil show relative sludge conditions 
Top two-thirds of core from transformer with filter, left, is clean while bottom one-third is 
in condition preceding test. Core at right, without filter, shows sludge on vertical surtoces 


© onren ous numbering ot customer 
wcounts is rapidly becoming known 
for its many advantages over pre 
vious systems and has been adopted 
by The Dayton Power and Light C 
Briefly the plan is as follows All 
accounts are arranged in meter read- 
ing order, numbered in a continuous 
sequence and then divided into equal 
daily meter reading assignments 
Total daily assignments are then 
divided so as to provide a uniform 
monthly meter reading schedule 


Advantages of this plan are 


1. It eliminates periodical costly 
rerouting, since meter sheets can be 
shifted from book to book with no 
change in the account number 

meter reading — personnel 


peak efficiency much 


FIG 5—CURVED SLUDGE LINE is pronounced on high voltage barrier of transformer 
equipped with filter, left, Right, opposite side of same core with borrier loid bock shows ine of meter books 
sludging behind cleaned area on barrier exterior, Core top and end barrier are cleon 


ie to the pre-art anged rout- 


Meter reading schedule can be 

uintained on a more efficient basis. 

equipped with the filter is qi pronounced on the Peaks in customers’ accounting and 
Sof this core assembly i t er in rhe raph ot ill can be promptly corrected 

et name changes do 


nt numl 


y sequence 
naintained 
‘ncy from 

Number 
' 
OK can 

t 


et expansion 


r of cus- 


CAL WORLD 





CROWDS GROW when fields ore lighted to permit games at night 
Twelve 1,500-w floods on each of eight poles provide illumination for 


this Dexter 


Mich.) high school field. The entire community worked 
on the project, which was backed financially by local businessmen 


Small Communities Find Benefits 
In Sports Field Lighting 


Since the war, hamlets and small towns have discov- 


ered a new source of municipal revenue in night- 


time athletics—under lights. 


interested, too, is evident from these 


HOUGH the techniques were well 
1: derstood and the equipment 
adequate long before World War 
II, the floodlighting of playfields for 
football 


a post-war development. Ir 


amateur and baseball is 
largely 
the 7.587 sq mi served by the Detroit 
Edison Co in southeastern Michigan 
there were hardly more than a dozen 
lighted fields They 
found only in a few of the larger 
Now a s nall as 


(pop 2())} boasts of an ade 


pre-war were 


towns hamlet as 


Akron 
quate lighting installation for softball. 


without a lighted 


The community 
field is now the « xception 
the town of South Lyon 


I hough the 


Consider 


1400) 


pop idea of a 


lighted field had long been ¢ onside red 
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Why utilities should be 


‘ase studies 


EDMUND W. PRATT 
Lighting Division 
The Detroit Edison Company 


vy sports-minded residents 
had until Rex 
Kinne, local theater proprietor, re ally 


nothing 


heen done about it 


pushed the idea early in 1947. He 


sounded out several groups in town 
found the board of com 


This 


issued $)0.000 in 


and finally 


merce most receptive organ 


ization unsecured 
and nori-interest 
full: 
largest subscribers South 
Lyon Kiwanis, Village 
of South Lyon, $500, the Michigan 
Tube Co, South Lyon's 


$500. The rest of 


wearing bonds which 
ibed The 


were the 


were soon subser 


$1,500, the 


Seamless 


largest industry 


1950 


the bonds were taken up by 200 in 


lividuals who bought in smaller 
amounts 

A lighting layout for a 
football-softball field was pre 
pared by The Detroit Edison Co and 
The fheld was 
heard of commerce for 
the school district of Lyon 
Township, during which period the 
bonds are to 


combina 


thon 


the contract was let 
leased to the 


5 er, by 


he redeemed out of gate 
this, the 
plete lighting svstem will become the 


re eipts Following com 


property of the school district. The 


method of bonds for re- 


cnoosing 
demption as funds become available 
is interesting: choice is made by lot 
Several bond holders have turned in 
their f 


ment 


and refused reimburse 


honds 
when their names were drawn 

Construction, started in the spring 
of 1947 
the fall 
cost of 


then 


was complete in time for 


football season at a total 


Sh.9O00. Cate receipts since 


have averaged about $250 at 


eack high echool football game ad 


mission charge children 


field has 


adults 65¢ 


25¢. Cor unity use of the 
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ILLUMINATION for this high schoo! combination footboll-softbell 
field in Keego Horbor consists of 74 1,500-w enclosed-type foodlights 


even greater than anticipated 
oftball 
nightly during the 
“cheduled softball 
produced as much net profit as foot 
total 
md rede mption The 


vames ith progress al 
summer 
games have not 

but have added to the 
able fo 


has been made 


ivail 
held 
available to any local 


organization at a nightly charge of 
s plus the cost of 


a) 


electricity 
idea of the amount of use to 
he field is put can be gained 
the fact that during the 
electric 


sum 
service bills for lighting 
have averaged almost $100 a month 

Phe story of this South Lyon proj- 
et is typical of the development of 
dozens of lighted playfields in the 
rea ea h 


community benefiting, 


st in the splendid spirit of coopera 
lighted field a 
and finally in the availabilit 
PVoung and old alike of i whol “Scrnie 
ecreational center 

The village of Akron in the 
Thumb area of Michigan 
ts lighted softball field ir 


SKM 


which makes a 


nity 


installed 
1948. The 
which it cost, was loaned to 
Softball Association of Akron by 
local bank. Another vear like the 
st one will make it possible to pay 
this loan in full. The field is 
ted = by y 1.500-w  open-type 
odlights, and complete records for 
show that between 
June 15th and Sept. 27th the current 
onsumption was 11,520 kwhr 
Roosevelt High School in Keego 
Harbor, a small town in the Lake dis 
trict near Pontiac, acquired a com 
bination football-softball lighting sys 
time for the 1948 foothall 


Seventy-four 1.500-w en 


1949 season 


tem in 


season 


closed-type floodlights provide the il 


umination 


Three home 


games, played during the 


football 
1947 sea 
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SPORTS LIGHTING LAYOUT for football 
and softball fields ot South Lyon, Mich., wos 
made by Detroit Edison lighting engineers. It 
provides 76 1,500-w, 105-v lamps operoted ot 
115 v in closed medium-beom floodlights 


son before the lights were installed, 
resulted in a paid attendance of 375 
gate re eipts af $124.50: three 

games under the lights in the 


amd 
nome 
1948 season resulted in a paid at- 
tendance of 2,296 and 
of $1,163.39, 

lr Wavne. 
Detroit 


gate receipts 


Michigan, 20 mi from 
lights were installed for the 
high football 


1949 season; gate receipts the 


per ing “4 hool 
of the 


first night were over $1,500. 


game 


From town after town 
dicate that 


under li 


reports in- 
attendance at a single 
game hts has equalled at 
tendance for an entire previous sea 


son of daytime games, with most of 
the increase made up of adult cash 
ustomers., 

Of the 94 fields now completed in 
Detroit Edison 
lighted for 


and 51 are 


territory 16 are 
football, 24 for softba!l 
combination fields lighted 
football Three fields 
hardball 

Hi 1, 


for softball vr 


] thted for 
Metro 


olitar School League 


April 10, 


it is one of 51 combination fields completed in Detroit Edison terri- 
tory; 43 other fields have been lighted for one sport only 


( Detroit) reports an increase of 
$20,000 in football receipts during 
1949 over the 1948 


credits the increase to night football 


season, and 
In 20 night games in 1949, receipts 
amounted to $50,000. Without night 
football, the league reported running 
1947 and 1948. 


come on De 


into large deficits in 
This 
troit 


licited 


has been to give all possible aid to 


business has 


Edison’s lines entirely unso 


The policy of the company 
any interested when 
asked to do so 


community 
] ighting 
specifications are 
charge It 
that the 
recommended has 


lavouts and 
engineering pro 


vided without has been 


found number of lights 


been influenced 


more by the number of spectators 
expected than by the caliber of play 
ers; larger crowds require more 
light, as adequate vision at a greater 
distance from the players can be 
obtained onty under higher levels of 
illumination. 

Most pre-war fields used open-ty pe 
reflectors, but Detroit Edison has en 
couraged a post-war trend to closed 
floodlights by 


type 


type 
this has 


found that maintenance of designed 


recommending 
exclusively. It been 
illumination levels is poor with open 
equipment, and lamp breakage has 
I factor The 


been adverse 
tendency to install closed-type equip 


another 
ment has become so strong, that fields 
originally equipped with open re 
flectors are being re-equipped with 
closed floodlights. 
Recently fields 
ised for skating rinks in winter 
Even though the full lighting load is 
not turned on, this represents an in 


some have been 


reased annual use of installed ele 


trical capacity and a further social 


value to the community 
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gets 
extreme flexibility 


to handle load changes and future load growth 


low installation cost 


everything was shipped complete—as a unit—and easily installed 


safety to personnel 


no exposed circuits; metal encloses all current-carrying parts 


plenty of “IC”....wit 


100,000 amperes interrupting capacity, adequate to handle all short circuits 


HERE'S WHY... “Inthe department store business we can 
not take any chances with power outages or potential fire 
hazards. We must also plan for expansion. That's why we 
wanted our power distribution system to be safe, to have 
adequate feeder and branch-circuit capacity, plus flexibility. 


General Electric switchgear gave us all these requirements.” 


br. 1. MOLLOY, VICE PRESIDENT 


MACY'S, SAN FRANCISCO 
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» > » AL-2°75 
tif = 

Dreokers 
Ligntiag * Power 
Seeders teaore feeders 


Typecai 0 w 3°200Kva 

tes ree? = BOB Y= 480 trons 

1600 ome, 30, 4 wire for elevotors 
tow recctance ond escoictors 


A= Lighting 
-— pone! 


= Lighting 
i panel One-line Diagram 


eee Po fom Macy's San Francisco 


This, the largest switchgear installation to date in any 
San Francisco commercial building, odequately handles 
the power requirements thet average four watts per 
sqvore foot (nearly 500,000 square feet). Flexibility 
of the feeder system permits load changes without 
increasing the lood on the switchgear. The 4000 
ampere breokers have induction relay tripping 


Macy's installation is a complete General Electric 
project -switchgeor, three 200-kva transformers for 
elevotors and escalators, power and lighting panels, 
motors, and control for ventilating and boiler-room 
avxiliories. One source of responsibility plus the very 
best in co-ordinated planning, engineering, manu 
facturing, and service facilities to give maximum sav- 
ings and efficiency to the customer. 


Modern industrial power distribution systems 
using G-E switchgear are applicable toany industrial 
plant or commercial building where you want 
proper voltage for top performance of equipment, 
an extremely flexible setup to take care of expanding 
or changing loads, adequate short circuit protection, 
safety to personnel, and low installation and main- 
tenance costs. 


Be sure to see the ‘More Power to America’’ full-color sound slidefilm 


"Modern industrial Power Distribution.’’ Ask your G-E sales repre- 


sentative to arrange @ showing for your organization. 
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G-E metai-enciosed switchgear handles the incoming | 20/208-volt power. 
The equipment is divided into three sections, two for lighting, one for power. 
Breakers (cascaded) are of the drowout type for ease of inspection and 


maintenance. «* 


Four G-E network ‘units, rated 500 kva, 12,000-120/208 volts in a Pacific 
Gas and Electric Compony vauit serve the building. Mocy's 2500-kve load 


represents one of the lorgest loads added to PG&E's downtown network 
in recent years. 


Lh QW) 


Investigate today the many advantages of using 
General Electric switchgear in your plant for 
efficient, flexible power distribution. Contact your 
G-E sales representative for further information—- 
and write for the helptul bulletins listed below. 


Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 


GEA-4966 Low-voltage Switchgeor GEA-3083 Metal-clad Switchgear 


GEA-3642 Air Circuit Breokers GEA-3592 Load-center Substations 


GEA-2017 Network Protectors GEA-3758 Load-center Distribution 





HOW TO DESIGN - CONSTRUCT 
OPERATE+ MAINTAIN 


FISH ATTRACTOR installed on San Joaquin River prevents fish ELECTRONIC RELAY outomoticolly turns on the illuminated fish 
trom entering diversion channel. Automotive-type lights ride on a 


attractor unit when darkness approaches. Lamps, when turned up 
combination support and power cable moved by a 1/6-hp motor 


word on return trip, ore de-energized by a mercury switch 


Moving Lights Lure Fish Past Diversion Channels 


M ovine lights suspended over en several feet above the water, the in a weatherproof fixture having a 


trances to power plant and irrigation cables move on insulated steel V-type polished reflector and Lucite lens 
diversion channels exert an almost pulleys. Actuating the pulleys is a \ mercury switch controls each lamp, 
ittraction on assin hish to 


1 | /6-hp motor connected to a reduc automatically shutting it off when the 


safely past the intake tion gear through the V-belt and pul- lamp faces upward. 
1 1 three-year pe ley combination Power, stepped Contained in the power unit is an 
the Cali down from 110 v to 6-8 v, 1s trans electronic solar relay, automatically 
ies, indicate — mitted to the pulleys by a brush mech switching the unit on when dark- 


wositive allure inisn Thus each cable becomes a ness nears, off again as davlight 


fish to the main char separate conductor, supplying lamps approaches, Constant voltage is main- 
shock warnir it 15-ft centers and traveling tained with an automatic line volt 
ibout 10 fpm. An average installa- age regulator 


fish attractor tion uses 300 w Another type of light-allure con- 


ht fixtures are mounted on in sists of a chain of stationary lights 
arta locks clamped which are progressively illuminated 
| cables (see illustra like a theater marquee. giving the 
vodlight effect. instead of illusion of movement. Still another 
s obtained with tvp ses a revolving searchlight di- 


ulbs nmrounted ret | toward the water's surfac e 


Anchor and Guy Wire Sizes for Rural Service 


Aw IDE to sizes of anchors and guy Anchors = F: 


uur sizes of anchors necessary to use a larger size than 
wires, and their applications with re are standard in addition to the log or ordinarily called for. These standard 
spect to rur al lines, are outlined here | nan anchor 


These anchors are anchors are: 

power and are the 9,000-1b or 50-sq in. anchor—This 
or expanding types. In cases anchor has a holding power of 5,000 
poor ground exists it may be lb in ordinary soil and is used with a 


as an adaptation from rural distribu t n holding 
tion standards of Gulf States Utili 


ties Co, Reaumont, Texas 
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GENERAL ELECTRIC CONNECTORS 


will carry the full-load current 
of EITHER cable, tubing or rod 


SIMPLIFY YOUR INVENTORY 


Only ONE G-E power connector is needed for any 
one size of conductor used——cable, tube or rod. This 
alone reduces your inventory—-and saves you money 
—because there’s no need to stock different con- 
nectors for every type of conductor. 


FEWER CONNECTORS NEEDED Discennecting Switch Connector 


General Electric connectors will handle a greater 
range of conductor sizes. For instance, five G-E ter- 
minal connectors (shown top, right) will handle 
ALL 22 conductor sizes between 1/0 and 114 IPS. 
How many different connectors do you have in stock 
to take care of this range of conductor sizes? 


SIMPLIFY ORDERING PROCEDURES 


Each G-E connector has only one catalog number 
—and one price—regardless of the type of conductor 
for which it will be used. (And neither will you find 
two catalog numbers—and two prices—assigned to 
the same connector just because one is listed for use 
with tubing and the other for use with cable.) This 
will reduce your connector costs and simplify your 
ordering procedures by making it unnecessary to 
order several ordinary connectors when one G-E 
connector will do the job. 


SAVE ORDERING TIME 


With fewer connectors to order, you can order in 
less time. And G-E connectors are easier to order, 
too, for the simple reason that you don’t have to 


specify so many different varieties to do the job. NEE EE i tens 


Place an order today with your G-E sales representative and start realizing the 
many benefits to be gained by using General Electric connectors. Also, write for a 
copy of bulletin GEC-400 that contains 40 pages of valuable information on G-E 
connectors and see for yourself how easy they are to order. Write to Apparatus 
Department, Section 856-53, General Electric Company, Schenectady 5, New York. 


GENERAL (@ ELECTRIC 
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in. x 6-ft. single thimble eye rod 
This anchor is to be used on light 
strains where there is little possibility 
if adding circuits or increasing the 
strain materially 

LO(004b or 9. to 100-sq in 
anchor This anchor is to be used with 
‘ n. x 7-ft double thimble eve rod 
This anchor is the normal distribu 
tion anchor and is to be used with 

n. or 2)-in. guy wires 

160001b or 140- to 160-sq in 
anchor This anchor is to be used with 
a | in. x & ft double thimble eye rod 
ancl will hold 1l4-in. or 2}-in. guy 
wites 


; 


Wi voor 


or un sq in ane hor 
This anchor is to be used with a | it 
x 10 ft thimble eve rod and will hold 


yan uy wires 


Loge or Dead Man {nchors-This 
anchor is to be used in plac e of the 
1O.000-1b anchor or in soft ground 
where extra holding power is re- 
quired The log is to be 8 in. x 6 ft 
ind is to be used with l-in. x 10-ft 
double thimble eye rod, which will 
serve to identify it as at least a 
10,000-Ib anchor 

kach anchor uses a different size 
rod which will indicate the size of 
unchor in the ground after installa 
tion. The 40,000-Ib patent anchor and 
the log anchor should be considered 
is al least equal 

\ few other types of anchors are 
available for special installations in 
swamps and hard soils where the 


hors cannot be suitably 


The size of anchor required is 
eadily determined from use of guy 
chart. The anchor should have hold 
ng power at least equal to the 
strength of guy wire selected 
Guy Wire Three sizes of 
wire are considered standard 
follows 

Siemens Martin 
with light 5.000-1b an 
uvs and for double or 
larger anchors when 


dis ide the strain 


the 

used «it y on the 10.000} 

or double on the 16.0001b anchor 
Vartir 

wire is To use on ’ he waviest 

loads and may be uses nelly on the 

16.000-lh anchor or ubl mn the 


10.000.1b anchor or dead m 


4 


Portable Fans Save Time In Powerhouse 


PORTABLE FANS are provided by Toledo Edison for cooling areas where men work in 
powerhouses. Areas around heoters, boilers, and turbines are cooled by these fans which 
hove long extension cords. By using them the men con start working on equipment while 
it is cooling—thus saving time. Fans are moved cround on dollies with retractable wheels 


Numbers Help Locate Cars Quickly 


NO TIME is lost by The Dayton Power and Light Co men in finding their proper cars in 
the company porking lot now that company numbers have been installed on roofs of the cors 
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No other distribution arrester 


The G-E Pellet arrester is also “tops” for endurance. 
Wt is the only distribution arrester with series gaps 
sealed in dry, inert nitrogen (N,)}—keeping gap elec- 
trodes bright as new during years of service opera- 
tion. Pellets, themselves, are of lead peroxide —a 
distinctive valve element, self-protecting against serv- 
ice moisture—unaffected by condensation, or humid- 
ity. Pellet orresters have large discharge capacity 
they withstand easily the AIEE ond NEMA stendard 
65,000 ampere impulse test. 
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Demons'rated impulse strength 
of 2400-volt distribution 
transformer insulation 

AIEE standard tests) 


This graph, made from actual volt-time and ampere- 
time cathode-ray oscillograms, demonstrates the pro- 
tection afforded distribution transformers by the G-E 
Pellet arrester. No other distribution arrester limits 
lightning voltages so low for small, medium or high 
lightning ¢urrents. 

This co-ordination chart is based on the 3-kv ar- 
rester protecting a 2400-volt transformer. Similar 
charts for Pellet arresters of higher ratings protecting 
higher voltage class transformers demonstrate the 
same advantages in unequaled margin of safety in 
protection, This extra protection results from the 
combination of low sparkover voltage and exception- 
ally low IR drop, that together hold lightning volt- 
ages to lower levels than does any other distribution 
arrester. 

You buy better protection when you buy Peller orresters! 

The Quality -Standard of the industry for more then 25 years. 

Apparatus Department, General Electric Company, 
Schenectady 5, New York, 





METER SELECTION is o simple task in a truck equipped with a “Lazy Doisy.” This 
rotating device holds 72 meters and permits the meterman to obtain the desired meter without 
getting into the truck and plowing through o mass of meters to find ao meter of required size 


Handling Meters Made Convenient With “Lazy Daisy” 


Vv. M. SPRANGEL 
Meter Superintendent 
Public Service Co of Oklchoma, Tulsa 


M ETER TRUCK of Public Service 
Co of Oklahoma, 
“Lazy Daisy 
dling 
Daisy” is 
the old fashioned food wheel of that sired 
It fits into the panel truck and 


its compartments will carry 72 watt- 
hour meters 
The carrier is mounted on a ball 
bearing spindle, permitting the meter 
man to select the desired instrument 
without the truck and 
moving a number of meters. In this 


a truck carries more meters 


equipped with getting into 


has made meter han 


The 


a rotating device similar 


more convenient “Lazy manner 


and time is saved in selecting the de 
meter on a routine change-out 


pare program 


Flexible Use of Personnel Aided by Training Program 
wens. 31 
lidated value which 


Lin has 


greal 


launched ntrally ne d in dollars and 


linated training prograin fo he ents t x more flexible use 
lepartment’s personnel The trai ti sonnel and a higher level of 


ng is intended to give employees a € quite evident 


roader understanding of power plant ents eventually, 


eration as well as a good under fine n the fir eports 


t 


standing of company policies and 
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OUTGOING CIRCUITS can be added or 
removed easily from these unit buses used 
for terminating underground cable 


Unit Bus is Terminal 
For Underground Cable 


H. S. CHRISTENSEN 
Supervisor of Underground 
Southern California Edison Co 
Los Angeles 


W ie N CONVERTING an overhead dis- 
tribution area to underground, it is 
often 
existing overhead services into one 


necessary to combine several 


underground service. To add or re- 


move services without disturbing 
other services, an open bus in a “rain- 
Southern 
terminate 


underground cable. These pull cans 


tite” pull can is used by 
California Edison Co to 


are 12x18x6 in. and are mounted on 
building walls approximately 14 ft 
above the ground level. 

The cables are terminated in a unit 
about 10 in. 


long used as a bus to which the serv- 


bus which has a stem 
ices are connected. These unit buses 
are connected to the cables |v means 
of a hydraulic They are 
ported by a bakelite brace, as shown, 
on 110 or 220 v be 


tween energized parts and the can. 


press. 


sup 
to allow 3 in 


When paper and lead cable is used, 
the end of the cable is oil stopped by 
silk 


with a 


means of tape and insulating 


varnish final covering of 


thermoplastic insulating tape. Serv- 


ces are connected to the bus by 


neans of split bolt connectors or unit 


onnectors. This type installation is 


Mem 


ised) oon 


r ables up to 900 
iiimum size. 


This method of terminating under 
round se 


time to 


r large 


rvices requires 


more 
install as it eliminates taping 


The « 


facilitates the addition or r 


connectors ypen bus 
reatly 
noval of services as no tapin 
and the work ma 


with all services energized 


is re 


quired done 
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ECAUSE of its superior electrical and heat 
| 5 conductivity, Revere Bus Bar is your logical 
choice for bus connections, switch and panel 
boards, circuit breakers and power feed systems 
in general. No other commercial metal ap- 
proaches electrolytic copper in its ability to carry 
electricity. Having the highest thermal conduc- 
tivity of any commercial metal, copper offers the 
greatest ease of cooling. Furthermore, joints of 
high electrical conductivity are readily made by 
soldering, brazing, or bolting. Because of its low 
coefficient of thermal expansion, copper bus bar 
minimizes design difficulties in providing for 
changes in length due to temperature changes. 
An added advantage: high scrap value of the 
metal when plant changes necessitate a new 
system of buses. For information on Revere Bus 
Bar, consult the nearest Revere Sales Office. 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
= . . 
Mills: Baltimore, Md.; Chicago, 11l.; Detroit, Mich.; Los Angeles 
and Riverside, Calif; New Bedford, Mass; Rome, N. Y 
Sales Offices in Principal Cities, Distributors Everywhere. 
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ENGINEERING REFERENCE SHEET No. 50-15 


Temporary Mountings for Meter Boxes 


Where load surveys or temporary services are requited, illustrated temporary ond semi-permanent 
mountings permit flexibility of location, reduced installation time, stability, and salvage on removal 


Cc. C. LINARD, Meter Department, The Ohio Power Co, Bellaire, Ohio 


TEMPORARY MOUNTING 


INSTRUMENT BOX is mounted temporarily on pole for load and voltage surveys. The meter box is a stock item normally used for metering. 
At right, box is bolted to two suitable mounting cross pieces and porch-swing chain is used for fastening to pole 


FOR FASTENING a meter box to a pole the method illustrated porarily required) prior to raising it into position on the pole 
requires about 2 min time. Material consists of two 30-in. pieces of There, the chain is looped around the pole and over the pigtail 
crossarm, eight j x 44 in. machine bolts, four pigtail hooks, two 4ft hooks; the turnbuckles are attached to those hooks and the chain, 
pieces of porch-swing chain, two j-in. turnbuckles, one { x 32 in and then tightened. To prevent loosening of the turnbuckles by 

king rod with a Lin. eye in the center, and one padlock inauthorized persons, the locking rod is passed through the pair of 
The arms with their pigtail hooks (spaced for poles up to 18 i: turmbuckles and secured in this position by locking the eve to the 


diam) are bolted t the instrument box (or other equipment ten hain as shown 


SEMI-PERMANENT MOUNTING 


INSTRUMENT BOX hos semi-permanent mounting on vertical structure which must not be drilled 


THIS METHOD of ' nstrume rectang Material requiremen msists of two short pieces of crossarm, 


ion m r of a vert structure (cit steel or wood two-evebolts and two machine bolts, all sizes depending on 


lar 
is of the instrument box and vertical member 


ayn 


1 straps on the top rear of the box hang 
ssarn tt ke arm is bolted to the box 
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penta-prot 


hlorophenol 


Here’s one way to cut maintenance costs. Specify 
PENTA-treatment for all crossarms. A’ low-cost 
PENTA-treatment gives crossarms effective protec- 
tion against pin hole decay and end rot, chief 


causes of crossarm replacement, 


Penta’s low solubility and volatility mean less 
leaching and “cooking” out under adverse climatic 


conditions— assure long lasting protection. 


Men like to work with “PENTA-treated™ wood. It's 


clean, easy to handle and nonirritating. 


For technical information about PpEentaAchloro- 
phenol, consult your treater or wnte to Dow, Dept. 


- penta 


THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 
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ENGINEERING REFERENCE SHEET 


A Method for Estimating Requirements 
Of Transformer Cooling Air 


TYLER G. HICKS 


Summit, New York 


Chart permits quick estimates of air 
quantities, also allowable total kilo 


watt loss of transformers, and is use 


tul for performance checks, design 
estimates, and comparison of various 


units of transformers 


stant depending on 


iir temperature it varies 


from 1.65 at 0 C to 2.10 


loss. watts 
temperature 


ing cooling, deg 


EXAMPLE FOR USE OF CHART 


Problem: Air at an initial temperature 
of 25 C is used to cool a transformer 
having a 50 kw loss. What air flow is 


required when air temperature rises 


20 C during passage through the trans 
former 


Solution: Enter the chart at a 50 kw 


ject across to 25 ( 
ntersecthior 

eference line, projec 

ture rise ble 


Result 


tired air 


°f 
rh hn 
HANDROOK 
NEERS. Met 


Ilene eesti 


i 


p> 


{ thumb for 


rs states that about 150 cfm = cfm 7,500 cfm, a value which 


bye 


ulated for every 


- 
$3 
| 

Eo 


air cooling of stance would have 


given 50 kw (150 
is 
somewhat high 


\ more 


quirements chart can be 


exact By reversing the solution path, this 


used to find the allowable 
total loss for a given air flow, tempera 


this in ture rise, and initial temperature 
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Overloads or High Ambi- 
ents... HiperCores take 
them both in stride. Better 
cooling means greater re- 
serve capacity for that ulti- 
mately certain emergency. 
Insulation materials in oil 
deteriorate more slowly 
when the operating tem- 
perature is reduced. 


See ee ee oe ee ee oe oe 


CHECK HIPERCORE 
PLUS FEATURES! 


Lower Hottest-Spot-Over-Oill 
Temperature 


Longer Operating Life 

High Factor-of-Safety in Design 
Lighter Weight 

Smalier Size 

Greater Short-Time Overloud 
Capacity 

Better Voltage Regulation 
Superior Tap Changer 


COW &S @ 
CUCUMELER 


Yes! “Hi” HiperCore is cool as a cucumber, because 


he is designed to be cool. He is made with a core 


of cold-rolled, oriented silicon steel which permits 


the use of a smaller, narrower, and therefore more 


readily cooled coil. His numerous and more effi- 


cient cooling ducts provide greater contact ar¢a 


between the winding and the oil resulting in lowér 


hottest-spot-over-oil temperature. 


ie ee oe eee ee ae Pe Oe ee ee eee ce Ge ee ee eee eee Gee aoe ce oes Ge 


| 
I 
i 
t 
i 
a 


tt 


HiperCore Transformers 
will provide longer, trov- 
ble-free service than older 
style transformers. Hiper- 
Cores have a longer life 
expectancy, thanks to 
advanced Surge-Tested De- 
sign and the use of a high 
factor-of-safety in the ap- 
plication of the insulating 
materials. 


the > 
PEL Cor: 


Photo shows $ Kva, 7200 
to 120/240 volts Coaven- 
tional Type HiperCore 
Transformer. HiperCore 
Transformers range in size 
from 3 Kva to 50 Kva in- 
clusive. Write for Bulletin 
H-303 for complete infor- 
mation about HiperCore 
Transformers, 


je ee ee ee ee ee ee ce se ee Oe ee ee ee ee ee 


‘g 4 
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C&D 1. aD DES W erectrric company 


SALES OFFICES IN ALL PRINCIPAL CITIES + FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONTARIO, CANADA 
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Steel Towers Floated on Shifting Soil 


FLOATING TOWERS, resting on mobile footings ond guyed in four directions, hove been 
used by Bonneville Power Administration in a bad slide area. Towers ore checked ond 
realigned as necessary every 30-45 days during the rainy season by using jocks and winches 


L, transmission towers cannot be 


tration has used this method on a 


230 ky line 


anchored firmly because of POOT s« | 


which crosses a bad slide 


conditions, it may be 


feasible to 
float them and maintain alignment by In 


Bonneville rock 


the area the layer of 


and 


suriace 


guving Power Adminis earth moves as much as 


two to three feet during the annual 


rainy season, Geologists have attri- 
buted the movement to an underlying 
layer of clay. When lubricated by 
rain, the clay allows the upper layer 
of earth and gravel to move down 
the slope. Both lateral movement and 
some tipping of towers was involved 
in about 6.000 ft of the slide area, 
seriously affecting alignment and ten 


sion of the line. 
Frame Mounted on Skids 


Investigation of the problem, by 
C. Miller, L. Duffy and L. 
of the branch of maintenance and 
F. W. Farr of the branch of design, 
resulted in the scheme to float the 
the slide area. 
lowers were bolted to a base frame- 
work ol This 
frame was then mounted on heavy 
skids and the towers anchored with 


Murray 


towers on 


lop of 


12x12-in. timbers. 


eight guys. During the rainy season 
each is checked every 30 to 
15 days and any tipping or lateral 
movement is 


tower 
easily corrected by 
loosening the guys and using jacks 
and bulldozer put the 
Five towers 
have been equipped with the mobile 
bases, and will be similarly 


affected 


winches to 
towers back in position. 


others 
equipped as they are 


Continuous Press Applies Load at High Temperature 


ONE MAN operotes this continuous lead extruder driven by o 6'2-kw motor 
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BROR O. N. HANSSON 


Aktiebolaget Liljeholmens Kabelfabrik 
Stockholm, Sweden 


Hi cues than usual temperature of 
the lead in the 
tinuous 


die block of a con- 

the 
of; (1) making a superior weld and 
(2) lowering the friction to decrease 
the stress on the feed screw and its 
thrust bearing. 


press has 


advantage 


At the same time the 
power consumption is reduced. The 
extra 100 C of lead temperature ex- 
in the die block. At the 
extrusion exit the lead is cooled to 
normal 


ists only 
extrusion temperature suit- 
able for the strength of the lead pipe 
and to avoid injury to insulation on 
the cable. 

The press shown has a screw of 90 
mm and is driven by 64-kw motor 
adjustable over the speed range from 
180 to 1.425 


rpm. For small size 
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cable this press will give the same 
output as an intermittent action hy- 
draulic press which would require 
-4 men (instead of one) and need a 
65-hp motor. A larger continuous 
press extrudes 44 lb of lead per min- 
ute. The lead supply is fed in at right 
angles to the cable. 


Se rvice Bod ies Fuller details about this press are 


given in the Aug. 6, 1949, issue of 


SAVE MONEY Pisa Tide) 
for YOU because 


S 


A ALN PEE AMOR OE RE 


Model 2040 
All-metal body structure 


I 
is balanced to produce di, 
minimum weight. i. 


. Exclusive body frame- - 


work and assembly de- 


i] 


ae 
| 
] iF 
Ne 
) 


tails result in many extra 

' MOBILE CRANE, driven to substation loco- 
years of service. tions, speeds transformer inspection and clean 
. Construction includes re- ing. Crane lifts coils out of the housing, 
thus saving hauling of transformers to shop 


ring experience 
" a +e | the most adequa 
body inter rrangemen 


placement parts study for 


) 
so that Tatt Pr ta" 


‘ ett lA’ 


maintenance economy. 


mater s and tools 


Rue TL . Details of convenience Mobile Crane Aids 
<a Ee for driver and garage Transformer Maintenance 
‘ ty Sas a p pacsesgsa hte personne! carefully con- 
elelek’ ati o meet your : 
LAE pages Oe be? laa S. M. HAMILL, JR 
U , Manager, Electric Operating Dept 
. Your body is engineered for The Cincinnati Gos & Electric Co 


your specific job — and yours Cincinnati 


wT an be happy to give 
you all details 


| rion and cleaning of power 
transformers in isolated substations 
can be done simply and economi 
ally through the use of a mobile lift 


device. This practice eliminates 


ng 
he ost of loading and unloading 


t 
transformers and transporting them 
to and from the shop. 

The Cincinnati Gas & Electric Co 
uses a mobile crane to meet the neces 
sary lifting requirements when un 
tanking transformers at outlving lo 
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Polyken No.163 ELECTRICAL TAPE 


.-- beats “friction tape” 8 ways! 


.gives you 8 extras’ at no extra cost! 


®@ Sticks quicker (higher “tack’’) 
Greater dielectric strength 


Cleaner than friction tape. Doesn't pick 
up dirt or soil hands 


Unwinds easier 

Doesn't fray 

Less bulky, adequate yet strong 
Better moisture barrier 

Sticks firmly to any clean surface 


| 


Now . . . for no more than you have been paying for 
ordinary friction tape ... your electrical dealer will sup 
ply you with 8-ways-better POLYKEN No. 163 electri 
cal tape ...in your choice of three convenient put-ups 


A thin but tremendously strong cloth-backed tape, 
No. 163 is a pleasure to work with. It unwinds easily, 
sticks quickly, firmly. The cloth backing is not sticky 
Thinness plus high diclectric strength means neater, 
less bulky splices and wraps. Yet No. 163 costs you 
no more than most ASTM friction tape 


Call your electrical dealer today! 


i 


Otraeimtny oF 


py pe 
Pol UJ ken ( BAUER @ BLACK ) 


OrVibiOnm OF THE EEwMOALL COMPANY 


INDUSTRIAL TAPE § 222 w avams st. cuicacos 
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you can 6€ SURE.. iF its 


We estinghouse 











a) I ca 








In mid-March, 1950, Westinghouse sales of “CSP’’® 
Distribution Transformers passed the million mark. 
The one-millionth unit was shipped to Dallas Power 
& Light Company. 

There is no greater proof of the value of the 
Completely Self-Protecting Distribution Trans- 
former than this enthusiastic customer acceptance. 


This, again, is more evidence that you can be 


sure... if it's Westinghouse. }-70356 


i Si 


sal 


The greatest proof... 


LOOO OO@ 


WESTINGHOUSE “CSP” TRANSFORMERS 


J 


ba 





+s 









Dae rtd 


AYA CUNO 


a a ne 


TRANSFORMERS 





cations. With the transformer bush 
ings and cover removed, the core and 
coils are lifted out, cleaned and in- 
spected. After the transformer is re- 
assembled, the crane is released for 


; “JACKNIFE” Dy other work 
costs TAKE A : ve! Since this me bile crane can be 


Jenne, moved from one location to another 
» 


with considerable ease and in a rela 


-s 


. 


tively short time, its use has been a 
great time saver as well as a most 
economical method of inspecting and 
cleaning power transformers 


ITE TY, SHIPPING CRATE open and showing three 
4a’ imstrument transformers reody for shipment 


sets all-time low in upkeep! 


It's downright economical how the patented 
GUTHLITE “jacknifes” down and its single-pin 
4-FT. SLIMLINE lamps are changed with a quick 
push-pull. Even easier than replacing incandes- 
cent bulbs —and it's all done right from the floor 
without ladders! 


Maximum use of light user pays for: 4-FT. 
SLIMLINE GUTHLITE’S lamps are so accessible 
cleaning so practical — it's easy to keep light- 
stealing dust on lamps to a minimum 


No starter switches, so no starter troubles — 


atiataetitiaiia a heie nie eciet ie cite 5 


saves extra parts, maintenance and lamps. 


Light-at-the-click-of-the-switch — no uncertain 
starts. And 4-FT. SLIMLINE GUTHLITES bring you 
the latest development in high-efficiency light 


sources—-4-FT. SLIMLINE lamps 
EXPLODED VIEW of crate assembly 
May we send Bulletin 845-SH with full details? 


IGHTING Home-Made Shipping Crate 


THE EDWIN F. GUTH COMPANY ST.LOUIS 3, missoun; ForInstrument Transformers 


J. A. WOOD 
Salem (Mass.) Electric Lighting Co 


™ 

Suippinc varied sl apes of instru- 
NEW GUTH 4-FT. SLIMLINE SYSTEM is’ now ment transformers between 
available in every 2 and 4— 40W fixture in our ing companies and the central 


»perat- 


‘ 
1 
iF 


I 
apora 
} 


complete line. For the whole story, call in your torv of the New England Electric 
necrest GUTH Resident Engineer or write us. System at Worcester, Mass.. for peri- 
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odie testing posed a problem. Proper 
protection initially requires factory 
crates to be tailored to fit each unit. 
In many cases such crates after re- 
eipt by an operating company were 
dismantled and destroyed, because the 
next shipment was almost certain to 
be units of a totally different stvle, 
shape and size 

Therefore a simple box having a 
removable bottom was first suggested. 
This was deve loped into a crate style 
box with a false bottom and easily 
removable lid. Wood is l-in. fir or 
pine of crating lumber grade, finished 
on sides and of random widths. 
Screws are used instead of nails to 
make replacement of broken slats 
easier. Instrument transformers un- 
dergoing shipment are bolted to the 
false bottom’, a piece of 7-ply, |-in. 
fir plywood which in tuen is fastened 
to the crate bottom with four round- 
head carriage bolts. Four rubber 
washers between the false and true 
holtoms act as shock absorbers. Ply- 
wood was selected for the transformer 
support hecause of the many holes 
which can be made in it without 
seriously we akening the false bottom, 
and as it can easily be discarded and 
replaced 

The crate top is reversible end for 
end and side over side. [t is held in 
place by six carriage bolts equipped 
with wing nuts having provision for 
wire seals. One side of the crate top 
is stenciled with shipping directions 
to the central laboratory. The other 
side carries similar directions for re- 


turn to the operating company. 


Index of Employees 
Location Frees Phones 


Recenr: Hartford (Conn.) Elec- 
tric Light Co set up a complete in- 
dex, covering every employee, for use 
by operators at the headquarters 
switchboard. The index lists the em- 
plovee’s department and its location, 
whether it be in the offices, service 
station. power plants or substations. 

This system replaces the old 
method of telephoning various de- 
partments to locate someone whose 
name wasn’t familiar to main switch- 
board operators. Considerable time 
is saved by reducing tie-ups of tele- 
phone trunks and branch lines for- 
merly held intact while operators 
looked for the employee’s location. 
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SUPERINTENDENT 


PURCHASING AGENT 


OW CHANCE Nevercreep 


is the besf plate ever! 


For the greotest possibie line security under normal guying condi- 
tions—choose the Chance Nevercreep Anchor--it pulls entirely 
against solid, undisturbed earth 


The New Chance Nevercreep is better from any viewpoint 
Engineers like the reinforced steel construction with the triple- 
welded plote thot strengthens the orea of greatest pull and the 
dual-purpose creep gvards thot beep the anchor from creeping up 
the hole. Lineman find the Nevercreep easier to install-—the new, 
larger opening simplifies slipping the anchor over the point of the 
rod ond the creep gvords act os a guide for hanging the onchor 
The Nevercreep con be installed in mochine-bored holes... a defi- 
nite saving in labor that appeca!s to Superintendents. Lighter weight, 
ease of handling and stocking ore fectures that Storekeepers 
appreciate and Purchasing Agents get all these odvontoges 
without extro cost! 


Write for complete information ond prices 





LOAD BUILDING 


SIMPLE CHICK BROODER is provided by hanging two heat lamps approximately 2 ft 
above floor ond forming on enclosure 5 ft in diam with ao draft shield of corrugated poper 


Chick Brooding Simplified With Heat Lamps 


fea 


ture of heat lamp chick brooding 


heat lamps in metal reflectors about 
2 ft above the litter. A length of cor 
draft then 
set up to make an enclosure, roughly 


SiMPLICITY is the important 


kor setting up su h a brooder a rugated paper shield is 


poultry raiser just hangs a pai of 


RESIDENTIAL °* 
COMMERCIAL + INDUSTRIAL 


RURAL 


> ft in diam. Feeders and waterer- 
are placed in the enclosure, partially 
within the circles of light. Diameter 
of the circle is gradually increased as 
the chicks grow. 

With this 


sible to brood up to 500 baby chic ks 


There are numerous ad 


arrangement it Is pos 
al one ime 
vantages such as elimination of stove 
with its flue connections and the asso 


ciated tending and cleaning around 


the stove. Furthermore, there is no 


hover to raise and clean under and 


the litter is always dry 

Chick 
usual average 
at least due 
of the tendency of 


ur der 


losses are 


below the 
Th = is believed to be 


way 


to eliminatior 
some chi ks to 
until they dic 
The heat lamps furnish 


partially 
stay the hover 
of starvatior 
a certain amount of light and this ap 
varently encourages the chicks to eat 
nore frequently and, consequently, to 
levelop faster. 

[wo heat lamps are recommended 
for the brooder as a safety 
when there 

atches of chicks 
should burn out during the night, the 
chicks will still be protec ted. 


factor- 


even are only small 


Then, if one lamp 


Refresher Course Builds Enthusiasm for Better Lighting 


M. R. NORTON the 
Dealer Sales Promotion Manager 
Wisconsin Power & Light Co 
Madison 


ul arly 


nunities 


great in the smaller 
Only in the four 


ities (25,000 to 40,000 population) 


com 
largest 
s there any arrangement for licensing 

YW inspection 

fostered The 
by teaching fundamentals to 
\ sconsin 
to territory 


BerTrer WIRING has been wiring refresher course was 


wire two-hour 


week tor 
built 


iven to electricians im five 


and Light ev 
through a wiring re 


Need for 


fundamentals of 


men mn Power one each 

weeks It 
' ' 

electrical code as a 


with ten talking n 


I hese in 


ning sessions, 
hive suce 
yund the 
text, and 


electrical 


easive was 


fresher course knowing al state 


about wiring ovies on 
Was expressed by contractors in the 


after the 


wiring Xpensive 
end of the 


i 


yped during the war 


t 
Department of 


irea soon wal ! were devel 


uce the » | s 


The course has helped res Educa 


problems resulting from inadequate i ar | ‘ very satistactorys 


wiring and poor workmansh ) tis j ors were 


Wisconsin 
and by 

area the 
has clicked 
Need for the 


provided by the 
Put on by Power & are wational school under vary 
Light Co 


in the 


vocational schools 2 cial arrangements. The co 


wiring refresher urnished places to meet. the 


projer 


presentation on 


course bevond expecta ir and tor, together with 


thons training was par our wiring 


130 


April 10 


adequacy at each meeting. Invita- 


tions and announcements were sent 


out by the company. 

Five hundred and fifty wiremen in 
a dozen of the company’s fourteen 
districts have attended these courses 
Best 


evidence of their approval is 


shown by their attendance. Succeed 


weekly 


showed 


ing sessions in each district 
attendance, the high 
point coming at the fourth meeting 


the one on 


larger 


farm wiring. Interest was 
more keen in districts where most of 
the under 20,000 


communities are 


population, because fewer of the rural 
and small city electricians have had 


training at vocational or trade 
. 
schools. 


When the first sessior 
order at 


was called to 


Baraboo, company repre 


sentatives stood ready with a handful 
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“One of the most thought-provoking 
presentations it has been my 
pleasure to hear.” 

CARL T. BREMICKER 

Vice President in Charge of Sales 

Northern States Power Company 


Minneapolis, Minnesota 


eeeeeveeveeeeveeeeeeeeeee eevee eeeeeeeeeeeeeeeeeeeeaeeeeeeeeeveeeeeeeeee 


...a new and thoughtful “balanced load” study designed 


expressly to meet today’s utility sales objectives 


r 


CLVEWeE BULBINE VAL BES | 
i 


Hotpving 
LOOKS AT 
| | TOMORROW 


Utility sales management executives 

looking for a fresh approach to their problems should 
see this penetrating analysis of present utility 

sales possibilities, without fail. 

Based on the important factor of load balancing... 
containing facts and figures on competition and new 
markets, selling methods and compensation plans .. . 
it can provide invaluable help in formulating a 
stronger, more productive sales program 

and in stimulating dealer cooperation. 

If your sales management group is interested in 


seeing this presentation, get in touch with 


The Hotpoint Committee on Cooperation with 
(A GENERAL ELECTRIC AFFILIATE) Utility Executives, Hotpoint, Inc., 
5600 W. Taylor Street, Chicago 44, Illinois. 
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ee al 


208 Sy i eto bos 


onde books in caee’ sore 


ys had forgotten to 


their 


bring 
thirds of 
asked for 


surprise two 
ectricians code 
rding to state law, be 
an connect a ci 

must sign an 

ig i completed a 
these mer 


As one ok 


yet most of 
ooks 


whiskers 


lave code 
with 
uttor said, “I've 

one of these here books 


in other districts was 


COURT STREET is lighted to just under 5 ft-c 


mercury vapor lamps spoced on opposite sides of street on 65-ft centers 


brushit his 


always 


to be similar to Baraboo 


Ihrough these refresher courses a 


large proportion of the wiremen, for 


the iret time, gar aa nodding ar 
blectrical 


National 
is pro luced 


jaintance with “tate 


to the 


ntinuing Im pror ‘ 


im the qu ality and adeq ua‘ y of 
w in this area 

Certified Adequate Wiring now is 
: i 


' 
cepted by many electrical 


contrac 
and some of ther 


the spark of 


have really 


enthusiasm that 


with 21,000 Im 


view of 


CLOSE SPACING, opposite on 65-ft centers 
Kankokee’s Court Street 


The first one 
dred homes certified by the Central 
Wisconsin Adequate Wiring Bureau 


iveraged 40 convenience 


gets best results hun 


outlets, 13 


anch circuits and had 100-amp 


sery entrances The wiring re 
f 


sher course paved the way tor this 


vweceplance 


| ompat « relations with the 


trace 


have improv d to a noticeable 


ee as the wire en have 


ome to 


that power interests 


ipany 
very definitely in ume dire 


as their own 


es or 
General Electric Photos 
is shown in daylight 
Mounting height is about 33 ft 


Kankakee Claims Nation's Brightest-Lighted Street 


(Kankakes Ill 


main 


LRT STREET 

at its intersection, 
Ave, and just under along 
the country’s 


ighted street, brighter than 


claims to he 


Street with just over 
omrmunits und par 
the 11.000) popula 


utstanding a 


and 118 use 


lumen 16,000-lumen 
mercury vapor lamps 
Spacing on Court 


vith 


Street is 65 ft 
sides of the 
On the side streets, spacings 
ording to 


bemg LOO ft 


units on oppos te 


street 
vary me 


ynditions, some 


with units on opposite 


of the street, some 65 ft stag 


65 ft on one side of 


entire installation was 


exclusive « ft engineering 


multiple 


] ' 
lamps 


April 10 


are mproved 


designed 


S00-w 


originally 
for 4K). 


who 


the lighting 
and incandescent 
lamps on Court Street, which is 70 


ft between curbs, and for S00-w 


lamps on side streets which are 40 
and 52 ft between curbs 


After visit- 
ing some outstanding street lighting 
nstallations, decided 


Spac- 


city officials 
ipon mercury vapor lighting 
of standards was not changed, 
it with the change in lamps, light- 
intensities have turned out to be 
those 


nsiderably above originally 


} 
planned, 


Advantages of the new installation 


safety conditions and 


The 


etter business. new lighting 


rings peopl out 
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you can 6e SURE... ie 5 
Westinghouse 


At the substation... 


or on the line... 


Make way ror the Payload / 


Capacitors provide the lowest-cost method of 
gaining extra circuit capacity ... and now cost 
less than ever before ... in some ratings as low 
as $3.60 per kvar. So, now is the time to make 
way for the payload .. . to release wasted circuit 
capacity for more kilowatts. And in the complete 
line of Westinghouse Inerteen Capacitors, you'll 
find the right equipment for the job. 

From individual unit installations on primary 
distribution lines, to completely housed equip- 
ments for substation banks you can be s#re of 
better performance with Westinghouse Capaci- 
tors— whether the application be power-factor 
correction, voltage control or reducing line and 


GET THESE TIME-PROVED FEATURES 

@ Inertex Insulating Paper 

® Inerteen Impregnation 

* Solder-Sealed Porcelain Bushings 
* Durable, All-Weided Steel Cases 
e Weatherproof Zinc-Spray Finish 
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equipment losses. But, for any application, check 
first with Westinghouse. 

Our years of close co-operation with utilities 
have given us broad experience in applying ca- 
pacitors to many conditions. We'd like to apply 
it to your problem. 

For complete information call your local 
Westinghouse office, or write for Booklet B-4343. 
Address: Wesunghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Penna. 


1460717 


CAPACITORS 





Chance tools are known for high quality. They are made of the finest practical 
materials and ore expertly designed, on the basis of years of actual field 
experience, for maximum efficiency in use. You will save time and money 
on line construction jobs with tools that moke the job easier —CHANCE Tools! 


Write for complete information today. 


NEVER-CREEP 


INSTALLING 
BAR SAFETY 
POINT 


ANCHOR 
EXPANDING 
AND 
TAMPING BAR 


1. Instolling bar, tamp, and 
anchor retriever in a single 


tool. 


2. Pike pole with reversible 
safety point —reinforced butt 


—wire lift attachment. 


3. Maul seasoned hickory 
inserts prevent damage when 


driving anchor rods 


4. Telescoping trip auger - 
bores like a bit, adjusts for 
various hole sizes, has easy 


dump trip. 


5. Anchor expanding and 
tamping bar. Will not slip off 


anchor top plate 


INDUSTRIAL BRIEFS 


Electric Furnaces Anneal Stain- 
less Steel jet engine parts at the 
Solar Aircraft Co, San Diego, Cal. 
Two box-type ribbon resistor fur- 
naces, each rated at 135 kw, operate 
with a protective atmosphere and are 
capable of annealing four turbo jet 
engine aft-frames at once, two to a 
furnace. Fabrication of these frames 
requires a carefully controlled anneal 
ing cycle to relieve stresses within the 
metal work. Protective atmosphere 
used is carbon dioxide, nitrogen, car- 
bon monoxide and a small amount 
of hvdrogen. Heat treating cycle is 
carefully controlled by special auto- 
matic program-type instrument con- 
trollers. 


Electric Door System installed at 
the Beech Aircraft Corp, Wichita, 
Kansas for the large overhead double 
entry doors, saves materials handling 
truck drivers up to two hours of time 
daily. Drivers, without leaving their 
vehicles, can raise and lower both 
doors through a system of interlock- 
ing push buttons 


Higher Lighting Intensities up 
worker's efficiency, increase produc- 
tion and decrease spoilage at the 
Bachmann Uxbridge Worsted Corp, 
Uxbridge, Mass. When light intensi- 
ties were increased from 14 to 70 ft-c, 
weaving efficiencies increased 10.5% 
and mending costs (spoilage) de- 
creased 39.6%. In the final examin- 
ing dept, when natural north daylight 
intensities, varying from 100 to 500 
ft-c, were replaced by a stable fluores- 
cent lighting intensity of 375-400 
ft-c, a reduction of 10% in rejects 
resulted 


Induction Heating Cuts Costs and 
improves quality of piston rings at 
the Koppers Co, Baltimore, Md. 
Electric induction melting and centri- 
fugal casting have almost entirely 
superseded the old method of cupola 
melting and sand melting at Koppers 
Seven furnaces ranging in size fron 

to 375 kw have a total load 
of 2.000 kw. A 300 |b charge car 
he brought up to pouring temperature 
of 2,650 F in less than 30 min.—In 
dustrial and Commercial Department 
of Gas Electric Light and Power Co 


of Baltimore. 
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Ra PRPS: sara at 


Law library 


| 9 safety of your employees 
the community and a major 


the welfare of 
investment can 
depend on a single piece of prefabricated piping 
That's what piping codes are for state, na 
tional, association and insurance codes. You don’t 
have to know these codes because Grinnell en 
gineers know the “‘law’’ intimately, check and 
cross-check with these codes at every step from 
preparation of detailed drawings and specifica 
tions right through bending, welding, stress re 
lieving, heat treating, final 


testing, inspection, 


assembly and test runs 


for piping fabricators 


That's just one of the many advantages of hav- 
ing a piping system prefabricated by Grinnell. 
The complete ‘“‘package”’ includes 


tive engineering, metallurgical 


interpreta 
research, compli- 
ance with code requirements, manufacturing draw- 
ings and specifications, production schedules, pur- 
chase of materials, specialized facilities, skilled 
personnel, control of quality and rigid inspection. 

You get this complete package from a Grinnell 
prefabricated piping plant on schedule, ready for 
held erection, meeting all code requirements and 
at a real economy 


RINNELL 


Grinnell Compony, Inc., Providence 1, 8. Warehouses: Atlanto * Buffalo * Charlotte * Chicogo * Cleveland * Cranston * Fresno *Kansas City *Houston *long Beach 
Los Angeles * Milwaukee * Minnecpolis * New York * Ookland * Philodelphic * Pocatello * Sacramento * St. Lovis * St. Paul * Son Francisco * Seattle * Spokane 
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NEW EQUIPMENT 


Oil Circuit Recloser 


RECLOSER 
Grd Y/14,400-y 
made available in a new 25-kv oil cir- 
cult 
the “experimental” REA voltage nomi 
nally rated at 25 kv, the OCR is appli 
cable to any I-ph circuit up to 15 kv 
Larger 
(8 gal) 
trical 


24.950 


rural systems has been 


PROTECTION for 


recloser. Although designed for 


bushings, greater oil capacity 


and increased internal ele« 

clearances are reported to pro 

vide the insulation needed 
Time-current characteristics of the 


25-kv recloser are identical to those of 


15-kv 


trol of opening and reclosing times by 


units. Two-coil operation, con 
a mechanical escapement, tripfree op 
erating handle for picking up load, and 

There 
Current 
25, 35 


other features are incorporated 


are two explusion arresters 
ratings available are 5, 10, 15 
and 50 amp 


James R. Kearney Corp, 
ton Ave, St. Louis 10, Mo. 


4236 Clay- 


Commercial Luminaire 
Wuex 


indirect distribution; when surface 
mounted, distribution is semi-direct. A 


variety of pes is available including 
units in 4-ft 
accommodating the 40-w lamp 
units in ft 


YO-iIn r-12 


the two or fourlamp 
lengths 
The two or four-lamp 
lengths use the slimline 
operated at 425 ma 

hither 
selected 


us-row 


metal or plastic sides may be 


as may individual or continu 


mounting, and two types of 
states that the 
channel 
ing brackets and simplihes wiring 


Westinghouse Electric Corp, P.O. 
Box 2099, Pittsburgh 30, Pa. 


metal louvers. Company 


surface mounting eliminates 


Lineman’s Tool Belt 
Fret 


is said to be permitted by a new 


MOVEMENT in direction 


either 
line 
man's tool belt which has a full floating 
sliding trace. Less chafing and reduced 
wear on the safety strap are also said 


to result from use of the sliding trace 


nspection of the sliding trace is 
length. The 


tested to 


throughout its 


. ; 
uckle ind Dee rings are 


i | 


Mathias 


mont Ave, 


Klein & Sons, 
Chicago 18, I. 


3200 Bel- 


Ground Detector 


from a 115 v, 60-c receptacle 


Grounded phase is first detected by 
a voltmeter, with phase selector switch, 
on the signal generator panel. 
picks 
up the low-voltage, pulsating signal cur- 
rent and gives a pulsating indication 
until the fault is reached. At the 
of fault, where the signal current re- 
ground, the m 
needle remains stationary 
Excel Electric Service Co, 
Western Ave, Chicago 8, Ill. 


A microammeter in the receiver 


point 
turns to 


immeter 


2127 S. 


Lightning Protector 


LIGHTNING shert 
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a second... 
protect for life 


ghtty woth pliers mataiiat.on 
Sleev its sey stror f ynd safe, is 


free strand end mad a few seconds 


Dimensions — Inches 


Approx. I he ServiSleev is quickly slipped over the guy wire and 


Strand Overall | Shipping Wt the belled end turned coward the clamp 
Size Length Lbs., 100 Pes 


A few light taps 
with pliers or wrench drive it over the loose end of the 
1%, strand 

1% 
1% 
134 


The heavy galvanized steel retains its original shape and 
maintains a rigid grip on the guy strand. Design is such 
that the ServiSleev “rides” easily over the loose end of the 
strand. Hubbard ServiSleevs are easily installed, uniformly 


neat, and provide permanent protection 


“ HUBBARD aw COMPANY 


TABLISHED 184% 


PITTSBURGH © CHICAGO + QAKLAND, CALIFORNIA 


Ylareg the Load on fiitbbard Hardware!” 
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prevents 


birds of 
ing out the 


animals from shor 


device. Manufacturer claims 


' ' 
the expihusion gap has high tunpuls 


link 


fuse out 


values and is ahead of the fuse 


which reduces the number of 
iges caused by lightning 
Ratings available are: 5 kv, 50 amy 
Inter 
rupting capacity of the Protectogap 46 
1,200 am; 
current. They can lhe 
directly on transformers 


W. N. Matthews Corp, 3850 Delor 
St, St. Louis 16, Mo. 


> kv, 50 amp; 15 kv, 50 am; 
sembly is 8,000 surge amp 
f-<c follow 


mounted 


Carrier Equipment 


EivHer SINGLE or multiple freque 


Control Corp, 718 Central Ave, 
neapolis 14, Minn. 


Min 


Static Eliminator 


PREVENTION 


explosions 


Pakk stat 


lude 


olf mild or mntense 


stati 
portedly retained 
of 2,000 tpm 
shock 

with the 
cabk 


Eliminator bars 


be sale trom 
ontact 


power 


even if in 


may be 
2 to 104 in 
25 it The 


sumes 15 w per bar 


any length from 1 


lengths t 


charges is ré 


eliminator bar 


Conduit Cable Seal 


Severat cavers of Resistoy) rubber 
disks clamped between two metal 
plates by capscrews comprise the Type 
CS conduit Holes are 
through the assembly to accommodate 
Tight 
compresses the 
lisks against the wall 
and cable to form a water and gas tight 


seal bored 


the required number of cables 
ening the « apscrews 
rubber conduit 


seal. They are available in a wide 


range of sizes, with steel or non-mag 
netic plates 
G & W Electric 


Dante Ave, Chicago 


-cialty Co, 7780 
9, Il. 


at speeds in excess 
Personne! are claimed to 
direct 
or 


supplied in 
cables in 
equipment con- 


The John Hewson Co, 106 Water St, 


New York 5, N. Y. 


Manual Motor Starter 


PF SPECIALLY 


DESIGNED for controlling 


ind protecting small motors used wit! 


f 


ins, pumps 


manual motor starter with 


metallic overload protection 


for starting 
front-removable heater of 
The eater also allows 
werloads 
wed onnecting them 


tanderd n 


nter toggle mechanism, 


reak contacts of 


] 7 
pilatvle man alloyv eT 
> 


Westinghouse Electric Corp, P. 
Box 2099, Pittsburgh 30, Pa. 


MORE NEW EQUIPMENT 


Just Received 


Appearing Next Issue 


DISCONNECT SWITCH 


SUSPENSION CLAMP 
BUS DUCT 


CONNECTORS 


INDUCTION HEATER 


kw 





grinders, or stokers is 


ip to their safe ca 


silver 
nounting, the M tor Sen 


losure 


0. 


positive 

Time 
provided by means 
proper 
motors 


irom 


wall 


limit sto} 
up te 30 deg 
three 


claimed 


loads thr 
ind har 


0. 1000. and 1. 


ollects in a metal ¢ 


! hook rises Lo 
ear in Bulletin P-1172 

The Yale & Towne Manufacturing 

Co, Philadelphia Div, Philadelphia 15. 


» 
Pa. 


mplete data 


Pump Protecting Unit 


PREVENTION OF 
caused by 


charging 


trol called 


DAMACE to pumps 


their running without dis 


water is claimed for a new 
Protectrol. It 


ically stops the pump and delays start 


automat 
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you can 6c SURE.. ie is 
Westinghouse 


ey oer 


Be are 


a 
weal 


ee 
eo 


the NEW DB Breaker Tripping Device 


Here’s a new overcurrent device that trips instan- 


taneously on fault currents reaching a predetermined 
value ... yet delays tripping on overcurrent caused by 
motor starting or other overloads of short duration. 
Also available—selective operation that causes only 
the breaker nearest a fault to trip. Breakers nearer the 
power source keep current flowing in unfaulted parts 
of the circuit. 

This tripping device is the “mainspring” for the new 
Westinghouse DB Breaker—a breaker that’s smaller, 
more dependable, more flexible, and has a longer life. 
Get top breaker performance, plus “one-unit’”’ over- 


current protection, in your low-voltage system. 


Install the DB. 


ELECTRICAL WORLD @ April 10, 1950 


Here’s the COMPLETE Story... 


Get answers to your questions, plus complete informa- 
tion from the new DB Breaker Booklet. Ask your 
Westinghouse representative or distributor for 
B-4067. Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pennsylvania, J-60720 





versity Ave 


Mitchell 
Clybourn Ave, Chicago, Ill. 


Co, 1005 


Minn. 


Manufacturing 


RF Power Supply 


ky 


supply, Model 99. Applications include 
insulation testing, precipitators, electro 
static painting. and research 

Voltage outputs on a low range from 
lL kvt 12 kv or on a high range ‘rom 


ky to 40: kv are selected with a 


Output voltage is obtained from 
frequency transformer and recti 
a half-wave voltage tripler recti- 


fer system. Filament heater current at 


6.3% r low voltage de power tor acces 


sory clectroni gulating or control 


} 
equipment, may ised simultaneously 


with the h voltage output 


Inductograph Products, 236 W. 
55th St, New York 19, N. Y. 


Trouble Truck 


very truck 
tation wagon with 


11d by the company to 


i 


for maintenance and trouble 


Seating capacity is seven pe! 


ms, or 160 cu ft of cargo space is 


ivailable when the seats are removed 

Ke 1 tl 
width is 60 in., and he 
The four 


permits going through mud 


wheel driv re 
ind snow, and up steep grades 
Marmon-Herrington Co, Inc, 1511 


W. Washington St, Indianapoli« 7 
Ind 


MORE NEW PRODUCTS 
about which you should know 


Associaten Res 
MONT Ave 
ed Mod 
earth resistivity 


The instr 


front seat, floor length is 
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Yorker fluorescent luminaire, furnish- 
ing direct-indirect light distribution for 
general commercial 
shielded 35 deg crosswise and length- 


interiors; it is 


wise 


Souane D Co, Detrorr, Micn., has 
designed a line of narrow width NMO- 
XX circuit 


hoards to fit into the web of 8-in. wide- 


breaker lighting panel- 


flange beams; l-ph and 3-ph, 4-w serv- 


ces, 15 to 40 amp branch circuits 


2112S 


AMERICAN ELECTRONRERING Co 
La Brea Ave, Los Anceres 16, Cauir., 
as developed Model PSR-100 re 


power supply unit for work with cal 


gulated 


! ind equipment, na na 


reject rates 


ers Ecvecrnic D iol 
Lours 3, Mo., has developed a 
trating magnetic amplifier that 
used in operating control cir 
| tor 
1 


small ac and d generators speed con 


trol for small de motors, and controlled 


rectifier power suppl LINCOLN 


Park Inpustries, Inc, JAMESTOWN, 


N. ¥ 


manent Alnico V magnetic base permit 


has a trouble light with a pe: 


ting the light to be attached to a ferrous 


surtace 


Nro-Ray Propucts, Inc, 314 E. 22Nnp 
New York 10, N. Y., has introduced 
Skylette fluorescent slimline fixture 

ds. These reportedly 
mounting and even 
are ho partitions at 
w reflectors 
118 Nope 
ano 13, Onto, offers five 
iriable speed combina- 


n load capacities 


VIVERSAL Winpinc Co, Provipence, 
R. 1 s making 


coil winding machine designed for pro 


a manually-operated 


mm of paper-ins ilated coils in mul 
‘stick” EASTMAN 
Rocuester 4, N. Y., has 


photo-sensitized cloth, 


form 


ositive Cloth, 
positive copy dire: 
nal drawing 
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From Nature’s Gas Wells to 


Man Made Storage 


ith the rapid expansion of natural gas 
W.. line facilities, many public utilities 
are considering the use of underground, high 
pressure storage as the most economical and 
practical method of maintaining a_ readily 
available reserve for use under peak demand 
conditions or in case of failure of long distance 
pipe lines. Stone & Webster Engincering 
Corporation has designed and constructed seven 
underground gas storage fields which vary in 


capacity from 1,500,000 cubic ft. to 120,000,000 


cubic ft. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SLBSIDIARY OF STONE & WEBSTER, IN 





J «(all us for steel 


We sh 


EVERY KIND IN STOCK 


BARS, CARBON STEEL Hort ed 4 
finshed rounds, sq res, he«s. et 
STRUCTURAL SHAPES h els 
iH bevms. et 
PLATES - 
types t 
SHEETS Hort 


hy 


TUBING e 


ALLOY STEEL 
t ‘ 
Als 


STAINLESS STEEL Alleghe 


sheets t pipe 4 fine s e 


INLAND 4-WAY SAFETY PLATE F 


REINFORCING STEEL 8 


OTHER PRODUCTS © Bot 





NEWS ABOUT PEOPLE 


West, Ahern Named Vice Presidents 
of NEES; Smith Heads Subsidiary 


JOHN WEST 


Several executive changes have been 
made by New England Electric System 
with the departure on leave of absence 
of William Webster, 
president, to become chairman of the 
Defense Department's Research and De- 
velopment Board 

John West and John I 


been elected vice presidents 


executive vice- 


Ahern have 
Alfred W 
Smith will succeed West as president of 
Worcester Electric Co, and 
Robert F. Krause has heen appointed 
assistant to the president of NEES. 
West, whose headquarters will be at 
Boston, will be responsible for the retail 
companies in New Hampshire and 
Massachusetts except for Attleboro and 
Fall River, Mass. He has been in utility 


County 


ALFRED W. SMITH 


JOHN |. AHERN 


work since 1907 and has been associated 
with NEES nearly 40 


His activities as a consulting en 


companies tort 
years 
ginecr have included work in Europe 
Central and South 
United States. 
Smith is an assistant vice president of 
NEES 


1925 and has specialized in financial 


America, and the 


He joined the system group in 
phases of management during his 25 
years there. 

Ahern, who has been an assistant vice 
president, have his 
headquarters at Boston. He began with 
Weymouth (Mass.), Light & Power Co 
in 1930 and has been active in system 


will continue to 


public relations 
Krause is an attorney in the corpo 
rate department of New England Power 
Service Co 
Thomas G. Dignan 
Narragansett Electric C 


president of 
Providence 
will continue to be responsible for sy 
in Rhode Island 
and Connecticut and in Attleboro and 


Fall River 


tem property operation 


S. P. Darlington has left Florida Power 


Corp assistant to 


to take a position as 
the vice president and general manager 
of Minute Maid Corp, Plymouth, Fla 
Darlington during the war was 
the Office of War Utilities’ 


ply section assigned to the 


with 
power sup 
Northwest 


Previously he had with 


been Santee 


Cooper 
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EE Equipment Names 
Glover Sales Manager 
H A. Glover 


manager of S&C Electrix 


sales 


administration 


Ca, Chicago 


spring, has been appointed 


f Electrical | 
Park, lil. R. 1 


Calleway, forme sales manager, has 


iginecers 


ipmen ‘ ‘ se 


wen mace re on manager 
us sales depart 
avet 


1.T-1 


was in 
Circuit 
: Farlier he 
with Weat Penn 
Light Ce, and 
Lorp He is a 


on of tron and 


€ “ait 1 
Breaker Cs 
held engineer 
Power (oe D juesne 


Stee] 


Associat 


Carnegie-Ilinois 
member of the 


Steel Eng n 


Cc, M. 
in charge of 
rate 


Turner, for the past three years 


the consulting service on 
Gas & 


Electric Co by Ebasco Services, Inc, has 


matters given Cincinnati 


oined the utility’s rate department. He 
Ebaseco for 20 years 
Load Re 


Association of 


had heen with 
Turner is a member of the 
search Committee of the 
Edison Illuminating Companies and is 
Electric Water 
of Edison Electric 


vice chairman of th 
Heating (Ce 
Institute 


minittes 


Roger D. Ley has been appointed hy 
Western Massa 
Turner Falls, He 
Moody, retired 
1946 after 


ronment work 


lraulic engineer t 
chusetts Electric Co 
Herbert A. 


Ley joined t company in 


succeeds 


some years of gove 


James G. Zeiler, assistant to the man 
iger he Marion-Muncie division of 
Indiana & Michigan Electric Co 
Wayne, has been named supervisor of 
ndustrial sales. Robert M. 

pervisor of ites and 
South Bend di im1o0n 


pervisor of rates and 


Fort 


Kopper, 
tariffs for the 
has been appointed 
tariffs for the 
ompany, and James VM. Weaver, safety 
director the Marion-Muncir division 


was chosen sal y irect 


Verne FE. 


fic district manager at 


Dodson, 


i ran 
has been appointed district manager of 
Electri: 
Seattle 
He headed the industrial section for th 


ngineering for the Ceneral 


Co's Nort istrict at 


iwestern 


Francisco engineering 
livision until July, 1948, 


companys San 


when he be 


143 





EISLER 
TRANSFORMERS 


STANDARD *SPECIAL 


AIR *« OIL * WATER-COOLED 


for 
POWER DISTRIBUTION @¢ LIGHTING ¢ 


AUTO ¢ ELECTRIC FURNACE ¢ 
HEATING © PHASE CHANGING ¢ 
WELDING ¢ GENERAL PURPOSE 


Ve TO 500 KVA 
UP TO 15,000 V. 


In addition to the manufacture of standord transformers 
the Eisler organization is especially well adapted to design 
and build transformers to the customer's specifications when 
departure from standard construction is desired. Send in 
your specification for quotations. 


“x, 


ee ee 
RESISTANCE WELDERS 


SPOT BUTT® GUN « SEAM 


SEND FOR NEW 
CATALOG TR-SO 


t 
sig? 


A complete line of Resistance =~ . 
Weiders from ‘« to JOO KVA = 
for oll types of welding = 


ar See abs Mc e 


Mee aan 


769 SOUTH 13th ST. NEWARK 3,N.J., U.S.A. 


i 
came assistant to the 





April 10, 1950 e@ 


district manager 
In 1942 he won the highest 
honor, the Cofhin Award, for outstand 
electrical 
pumping equipment for agricultural 


purposes 


company s 


ing service in romoting 


Copperweld Steel Picks 
3 New Vice-Presidents 


Paul Va Wagner has been ap 
| in charge of 

rweld Steel Co. Glass 
ppointments include 


will take over the 


PAUL VAN WAGNER 


newly created post of vice-president 
and P. A. Terrell 


a new vice president } | Leib. trans 
ferred to the position 


ol hief engineer 


f chief electrical 


» Ege. Henry 


WILLIAM W. EGE 


| e, who has be 
stern —— sales 
ed utility sales manager 


n Wag mer formerly dire 


n Copperweld’s 
manager, was ap 


ted Cop 
i's export division, with head 
ers in New York. Before that h 
f sales covering the east 

{ the United States 
s been vice-president in charge 
e May, 1949. He also has 
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NEW MATTHEWS GOABS.. c«c 


CL ed LL ML SS LL Ll 


costs ufe ta $7 he 


Revolutionary is the word for this new development in power 
transmission and distribution equipment! Its low installation and 
maintenance cost, as well as improved operating efficiency, will 
mean savings on your next switching station construction of 
renovation 


For erample, here's how one Matthews GOABS 3 phase 69kv 
installation saved over $1700.00 of the cost of installing an old 
style switching system of the same capacity 


elt took 12 hours for job formerly requiring 72 to 80 hours 
— a terrific savings in labor costs! 


e Only one pole was needed where 6 were needed before. 
e One ground replaced 2 formerly required. 


e Only 54 — 10° suspension insulators needed — 90 were 
needed for old type switching. 

e Matthews GOABS needed only 9 strain clamps — 15 were 
necessary formerly. 


e Steel mounting, tee connectors and steel clamps wer@ 
completely eliminated. 


In addition to these exceptional economy features, Matthewg 
GOABS offer the greater safety of 180° of free climbing space and 


outstanding ease of conversion from a lower to a higher capa ily 
switching system 


oe 
Write for Bulletin 601, for further information on the new, money- 
saving Matthews GOABS 
They are available in 600 Amperes t+, 34.5. 46 and 69kv ratings 


*Gang Operated Air Brake Switch | Detailed figures available on request 


W.N. MATTHEWS CORPORATION 


3644 DELOR STREET ST. LOUIS, MISSOUR! 
ENGINEERS and MANUFACTURERS SINCE 1899 
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walt 


put a i\ 
into your 


with SUPER-T ROL 


THE MODERN METHOD OF SUPERVISORY CONTROL 


Select and 
Operate 


See Proof 
of Operation 


With SUPER.TROL just two simple operations 
provide continveus control of your power 
system. Put yourself in the dispatcher's ploce 
for just @ minute See how simple and reliable 
SUPER. TROL really is 


First—you select the operation desired. You 
may wont to open or close o breoker stert 
or stop a remote generator do special tele 
metering. As you move the selector toggle 
switch @ white light appears. This shows thet 
@ change is contemplated. Now you push the 
eperat ng button. Immediately the frequency 
signals go out over the remote contro! circuit 
ond SUPER.TROL goes inte action 


Second— you see positive proof of the com- 
pleted operation The white light is out. Colored 
lights immediately show thet the desired 
operation hes been completed. There ore no 
false operations. No guesswork. SUPER-TROL 
is alwoys accurate fast relable 


CONSTANT AUTOMATIC SUPERVISION 

The SUPER.TROL dispotcher alweys knows 
the exact condition of all equipment what 
breakers are open or closed end where. indi 
cations cen be in the form of en electrical map 
which gives a constant overall picture of your 
tyttem protective equipment epens a 
breaker, the dispatcher receives both an aud- 

A typice! Super-tre! Dispe ible alarm and a visible signal 

Cubical mey be errenged fer large or 


sieiiicceasiap amines oh eaichaad Write today for engineering 
recommendations for your system 


April 


served as Western district sales man 
ager and general manager of sales. 

In his new post Terrell will be re- 
sponsible for federal government activ- 
ities. He worked for General Electric 
Co, Alabama Power Co, and Missis 
sippi Power Co before joining Copper 
weld in 1928. For Copperweld he di 
rected central stations and railroad 
sales and managed the Southern dis 
trict before being named assistant to 


the executive vice-pre sident 


Barney New President 
of Connecticut Power Co 


Austin D Barney preside nt and 
director of Hartford Electric | ight Co 
and chairman of the board of Connect 


ut Power Co, has been elected presi 


AUSTIN D. BARNEY 


dent of the latter company He succeeds 
Allan D ( olvin whe died Mare h ll 
Barney, a graduate of Yale Law 
School, became a counsel for the Hart 
ford company in 1924 and was made 
general counsel in 1928. In 1936 he 
was named vice president, in 1944 a 
director, and in 1946 president. He 
also has served as general counsel for 
Connecticut Power 
Barney's family | been 


asso iated 
with Hartford Electric Light for three 


generations. His father was an officer 
‘ 


of the company and his grandfather 
the late Austin D. Dunham, was its 
first president 

Vice president and director of the 
D. N. Barney Co, Barney also is a 
director of Edison Electric Institute and 
of a number of insurance and industrial 
companies 


Charles E. Michel. vice-president of 


o 
Union Electric Co of Missouri, has 
retired after 13 years with the utility 


He will remain as a director and will 


act as consultant on executive prob 


lems M chel pone | 1 nion Electrix in 


- Lil 
1907 as manager of the automobile 
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ROCKBESTOS 


A.V.C. 
CARRIES 32% 
GREATER LOAD 


YET BOTH ARE THE SAME SIZE 


oe A.V.C. with Type RH in a 250 MCM size* 


@ you use 24" conduit for both 
@ you use the same size fittings and lugs 
@ you have the same installation costs 
@ BUT Type RH carries only 224 amperes whereas higher- 

rated A.V.C. carries 296 amperes—a 32% increase 

in capacity. 
For more efficient current-carrying capacity, always specify Rockbestos 
A.V.C. Write for the booklet ‘Cut Current Carrying Costs.” 

"From Chapter X - Notional! Electrical Co nductors in condull-—4 4°F, 
ROCKBESTOS A.V. C. 


ROCKBESTOS PRODUCTS CORPORATION NEW HAVEN 4, CONN, 


NEW YORK CLEVELAND DETROIT CHICAGO PITTSBURGH $7.LOUIS LOS ANGELES OAKLAND, CAL 
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department ie became sales manage 
e-president in charge 

\ lormer president ot 

cal Board of Track 

Association of Public 

Jumes H. Metraw 

operation in 1933 

rdinating de 


market in 


New Assignments 
W. FF. Muannikhuysen, 


fi ‘ g vice president of Con 

nes t ake o, ther iligned with 

oppers i sts, in 1934 He 4 

YoU CAN ° Frey nas beer ee i ed 
, : , manager of the engineering department 

te 0 ocke In Bi Inwre He il be 

DEPEND ON BARTLETT |* ssi: ivsitens sate 
| re ms been with ocke since 926 

jor You! Line Clearance wok | aii A. Peterson, division sub 


station superintendent at St. Petersburg 
for Florida Power Cory has been 
D! PENDABILITY that’s why more and more promoted to system substation superin 
1 1 ' tendent le joined the company in 
utilities call upon Bartlett. “We want to deal -~ am , —— 
3 928 

with a strong, reliable organization that has the right 

equipment, adequate ties no matter how big cd : 

juipment, adequate faciities nO matter how Dig the 
job, and thoroughly trained men who have the ‘know Walter H. Sammis, president and dire 
\ , f t s > rustee 

how’ to get the work donc ght and on time. We tor of Ohio Edison Co and a trustee of 
Columbia University. has been made 


prefer a company na ally-known tor ability. It's 


chairman of the national committee for 
le €¢alion the iniversity’s school of engineering 


OBITUARY 


BART 7 —L Gustav O. Wilms, 69, retired chief 
ETT SERVICE engineer of Allen-Bradley Co, Milwau 
MEANS kee ied March 13 at his home in 


Sarasota la. He had been retired for 


* CLose 
SUPERViS; 
° 
© TRAINED mes 


several years afte 1 long tenure as 
t ngineer A native of Germany 


MEN ind trained in Hamburg, Wilms came to 


ry at the age of 2] He pio 


che 


1 number of developments in 


electric control field. chief among 


“m the modern solenoid switch 


John B. Moss, 82, retired vice president 


—J 
7 i NY ™~" ind genera) manager of Kennecott Wire 
& Cable Co, East Providence, R. L, 
died at Providence, March 17. He was 
] ] at one time assistant district manager 
of American Steel & Wire Co, Worces- 


me 


TREE EXPERTS ter, Mass. From 1927 until his re- 
rement 1946 he was manager of 
HOME OFFict RESEARCH LABORATOOMRI? S PAPPRIMENTA LROUNDS, STAMFORD, CONN, h at P lence company 
1 ipan 

LOCAL OFFICES: Rutiond, Windsor, V!.; Milford, Peterbore, Rechester, N. Hy Cam- 

» freminghem, Manchester, Osterville, Pittsfield, Mass.; Providence, R. 1; Willi 
, Mertterd, New Cencen, New Neven, Stamford, Westport, Conn. Islip, _— 
Kingston, Menree, Middletown, New York, Peekskill, Sowthempten, Syrecuse, of Stater sland Edison Co from 1929 
Westbury, White Plains, N. Y.. Bernardsville, Morristown, Orange, N. J.) Cham- 

bersburg, Pool, Philadsiphic (Cynwyd), York, Po.; Wilmington, Del; Bethesde, intil his retirement last year, died 
feston, Towsen, Md. Ashland, Ky.) Lancaster, Portsmouth, Ohie; Cherlottes- March 29 at his h Staten Island 
ville, lynchburg, Reaneke, Ve.; Sivefield, Cherlesten, Huntington, W. Ve. . ae eh eee On even and, 
i Kingspert, Tenn. ; j tS N. Y., after an illness of several months. 


- 


A. Kienzle, 66, controller of 
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KaM EBONIZED ASBESTOS 


applied to control mountings of the 
Specie! Atmosphere Roller Heorth Type 
Electric Fernece, made by The Electric 
Furnace Company, Salem, Ohio 


K s. Mi eponizep aspestos 
FOR SAFE MOUNTINGS THAT STAY PUT 


The Electric Furnace Company’s Special At- the easy handling and cutting; the quick, 
mosphere Roller Hearth Type Furnace is mod- clean machining and drilling. 


ern high-efficiency equipment. Control panels jai . ; 
B a a The all-around utility of K&M Ebonized 


must live up to the same standard. Therefore " 
I Asbestos is based on the proved K&M compo- 


K&M Ebonized Asbestos was adopted. This *§ 

z sition of asbestos fiber and binding cement 
advanced K&M electrical mounting materia! : 
pressure-molded to high density, and impreg- 
nated with special insulating compound. Thick- 


nesses from ‘\,%"’ to 4" are available, so that 


combines unusual dielectric strength, mechani 
cal strength, compactness and shipshape fin 
ished appearance. These values endure because 


7 , : engineers and designers are readily able to 
K&M Ebonized Asbestos resists shock, vibra- 


make a wide range of applications—switch- 
tion and temperature effects. 


board mountings—bus bar runs—compart- 
In addition to lasting serviceability, K&M ment linings-~test tables, bench boards and 
Ebonized Asbestos means simplified produc- the like. Full details regarding any uses will be 
tion and assembly. Time savings result from promptly sent on request. Write us. 


Nala made thsbeslos... 


Keasbey & Mattison has made it serve mankind since 14; 


KREASBEY & MATTISON 


COMPANY -+ AMBLERe PENNSYLVANIA 


In Cancda— ATLAS ASBESTOS CO., LTD., MONTREAL, TORONTO, WINNIPEG and VANCOUVER 
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ns-Manville Announces Two New 


Smooth layers of Quinterra Type 6 Electrical Insulation (Twin-ply), 


i / used in winding a Marcus dry-type transformer 


TYPE 6 (TWIN-PLY) 


A new cost-reducing, high-temperature insulation that prolongs 


transformer life many times through its resistance to pyrolysis 


Here is a radically new asbestos-base 
continuous-sheet, paper-like electrical 
insulation that offers many economies. It 
is primarily intended for interlayer and 
wrapper insulation in windings and coils 
used in Class A and B transformers 
(internal hot-spot temperatures 1 40C, of 


higher if special varnishes are employed) 


Quinterra Type 6 is plied at the factory 
by welding two layers of Quinterra and 
calendering them into a dense, strong 
and smooth-surfaced insulation having 
good tensile and bursting strengths. For 
economical application with a minimum 
of waste, Quinterra Type 6 is furnished 
in continuous rolls cut to exact widths 


Excetient handling properties 
Uniformity of physical and handling proper 
ties enables assemblers to achieve production 


rates such as are attained with the best types 


of interlayer and wrapper insulations. Fur 
ther economies result from the large square 
foot-per-dollar coverage 


Excellent constructional edvanteges 


The plied construction of Quinterra Type 6 
offers two distinct constructional advantages 
(1) It provides beuer dielectric protection 
than a single layer. (2) Under stress, the 
weaving strains within coil structures are less 
ikely to damage a plied insulation than a 
single-layer insulauoa 


Excelient dielectric-thermal 
characteristics 


The base sheets of all Quinterra products 


are made 100 inorganic, but, for mechanica 
reasons only, are saturated with an organ 
resin. At room temperature (ASTM condi 
uons) Quinterra Type 6 averages in excess 
of 450 VPM. After prolonged exposure a 
17S€, long after the thermoplastic saturan 


is driven off, ut still maintains its original 


dielectric strength and requires only the re- 
establishment of its varnish protection to pro- 
vide a further useful life cycle 


We will be glad to provide you with sam- 
ples and further information about Quinterra 
Type 6 Electrical Insulation. Write Johns- 
Manville, Box 290, New York 16, N. Y 


Weights and thicknesses of 
Quinterra Type 6 


Weight Per a 
100 sq ft pero: Coverege 


+ 15% sq ft tb 


2.5 40 
3.3 33 
3.8 % 
4s 22 
4s 20 
5.5 is 
62 te 
72 “4 
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Asbestos-Base Electrical Insulations | 


A variety of types of electrical insulations as produced by combining glasty 
mica, and organic papers and films with Quimorge 43000 or #4000, 


Quinorge 


#3000 AND #4000 


New, economical, high-temperature insulations with a previously 


unattainable combination of dielectric and mechanical properties 


Quinorgo #3000 and Quinorgo #4000 
are two new insulations developed by 
Johns-Manville. Each can be used alone 
or in combination with other dielectrics 
In che latter use they can be either treated 
or coated with insulating varnishes, or 
combined with organic or inorganic 
electrical insulating sheets or films. 

Quinorgo insulations contain 80% or 
more of specially processed asbestos 
fiber, the remainder being selected 
organic fibers and binders. The two types 
differ in that the organic portion of 
Quinorgo #4000 contains a small amount 
(4% of less) of resin not present in 
Quinorgo #3000. The resin slightly re- 
duces absorption and penetration 

These highly improved forms of asbes- 
tos electrical insulations have extreme 
uniformity of texture and caliper (from 
005" to .015"). They are furnished in 
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continuous rolls, in tapes of exact widths 
and in sheets cut to size. 


Exceliant for compectness — Quinorgo 
#3000 and #4000 have important advantages 
where asbestos papers previously could not 
be used because they were too thick, their 
dielectric too low, or strength inadequate 


Excetiont for “composites” — Quinorgo 
#4000, because of its heat resistance, closed 
nonwoven structure, uniform thickness and 
special penetration characteristics, is ideal 


for use in Composite insulations 


For example, it may be coated on one sur 
face with shellac or varnish to permit 
bonding or cementing to it such mechanically 
or dielectrically stronger materials as inor 
ganic woven cloths and mica or organi 
cellulose films or sheets. The opposite surface 
remains ready for absorption of treating var 
nishes used in the further processing of 
equipment after the composite insulation 


has been applied. 


ixcetient tor econemies—Ouinorgo #4000 
and #4000 may be economically substituted 
tor quality grade organic or inorganic layer 
insulation. When varnish-protected in appa 
ratus, they will perform indefinitely because 
of their high asbestos coment. (Hot-spot 
temperatures to 1430C) 

We will be glad tw provide you with sam- 
ples and further information about Quinorgo 
insulations. Write Johns-Marnville, Box 290, 
New York 16, N. ¥ 


General average properties 
of Quinerge #3000 and #4000 


1" wide 
| engitude 
1.5. the 


Lbs Per 
100 oq ft 


3006 4000 3000 4000 
is Ww “ os 
22 25 “wo 6 
33 48 7 7 
47 $7 m™ 





MANUFACTURERS and 


PENNSYLVANIA TRANSFORMER CO now owns the plont it has been operating at 
Canonsburg, Pa The company has bought from General Services Administration, War 
Assets, the land, buildings, and water supply it formerly leased from the government agency 
Included are more than 21 factory buildings with a floor area of approximately 1 million 
sq ft, covering 216 acres, and containing a 50-million-gal woter reservoir, The light-colored 
buildings shown in picture above are occupied by Penn Transtormer; eight are leased to others 


IUE Works Out Contract Demands 
to Present to Electrical Manufacturers 


MARKETS 


sdictional with 
blectri« W 
sented the 
Re 


won the 


disputes 
wkers, which 
‘ workers. In 
| Labo lations Board elec 
BS ILE rep 


LU 500 emplovec s of General 


al 


ne 
right to 


ctrical ad 
m April 27, 51 ele 
at 40 Westinghouse 


Vision 

tions 

plants 

Some 5 O00 employees 
Five other unions besides 

LE will be on some of 

They include IBEW-AFL. In 
A snore Machinists 


other and two 


the 


ition of 


AFI union 
mndents 

will be in tentative 
ynal and salaried cler 


ind skilled 


* wil 


crattsmen 
be placed will 


If a craft group 


eral Fle« 
han 100.000 em 
UE 


».000 workers at 


etweetr and 
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UF and IUT 


r 
on 


t to estab 


AEC ‘Defers’ Building 
of Atomic Power Plant 


of the aton power re 


rt of General 

Power 
“tempor urily de 
Energy Commis 
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desire for a 
atruction 
cilities 


nand expanded 
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ANOTHER VICTOR INSULATOR THAT SAVES AS IT SERVES 


left: Vicror switch 

end bus inwloton on 

© switching structure 
in the South. 


Install VICTOR 
Switch and Bus Insulators 
and see how 


TROUBLE-FREE PERFORMANCE REALLY PAYS OFF! 


=~ bse number of service-years built into any switch and bus insulato® 


/ 


* > 
* 


can be determined only by actual performance data—data obtained 
from all types of station installations subject to all kinds of conditionsy 
And, because of their rugged, heavy-duty construction, that is wheré€ 
Victor switch and bus insulators rate high! Facts prove Victor 
switch and bus insulators refain their original high standards even 
after many years of severe service. This means fewer replacements and 
ower maintenance costs. Find out how much trouble-free performe 
ance can sare vou andardize on \icror switch and bus insulators, 


Ready soon! A new condensed Vicror Catalog for 


Get All 
the Facts! CALL YOUR VICTOR REPRESENTATIVE 


‘ hie e T B Dally, Jere e Job J errity, Washington, D. 
Atla ‘ munental Sales & Engineering Piltehurgh « UJ 
« David D oa ‘ « Breasted A Heir, Dietrow « Homer G 
—~ 1, Ind. « Gaid imap, Chieage i M. Johnson ¢ Minneopolis « HK 
~ tr bead ~ 
i| # - woe lousca @ Fred A. Hear “wi Vor \ hes L. Ward Co, Kansas City, Mo 
} ne “* ’ 
ete t4 odes i co . ‘ & Service ( Shreve (ve rin henwer « Myron Swendeon, Hoise 
es eet eli & Harteell, Sen F 
No. 744 No. 723 No. 729 
TR No. 10 (2 wit stock) (wocking wit) 
TR No. 16 TR No. 140 


4 a oO ee A, } Look for this 


mark of 


INSULATORS Inc. 


VICTOR, NEW YORK 
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STABILINE 
VOLTAGE REGULATORS 


Cuaanteed 


THE SUPERIOR ELECTRIC CO. 


The Superior Electric Company packs into its voltage control equip- 
ment a wealth of research, design and production experience. Each 
unit is guaranteed to deliver over normal periods of operation 


and life-expectancy all the performance characteristics stated in 
Superior Electric advertising 


WHY THE GUARANTEE 


Automat 


kvery STABILINI 


Superior 


Voltage Regulator shipped from The 
inspected and tested to the 


most rigid mechanical and electrical speciications, It is your assur- 
ance that they 


Electrace Company has been 


will perform as advertised 


THESE ARE THE SUPERIOR ELECTRIC VOLTAGE REGULATORS 
THE VARICELL (above left) 


The latest Superior Electric development in voltage control equipment 
Delivers DC voltage, variable from 0 to 8% volts, from an AC source 
Output ts stabilized held set values regardless of line variations 
unit automatically compensates for load fluccua 
tions. Operates from any 95-145 volt, 60 cycle 
Stabilization and regulation are + 0.25% for output settings between 

R.M.S. ripple voltage does not exceed +0.1 volts 


STABILINE TYPE IE (above center) 


Completely 


Ourcput ts regulated 


single phase AC line. 


6 and W/W volts 


electron and instantaneous im operation No moving 


parts Maintains output v tage t 


within + 0.1 volts of nominal for 
within +0.15 volts for any load current 
change or tor any load power factor change from 0.5 lagging to 
0.9 leading, Wavetorm Available in 
f capacities 


STABILINE TYPE EM (above right) 


Maintains 


line voltage variations; to 


distortion mever exceeds 4% 
a wide range 


ostiant voltage on heavily Features zero 


loaded lines 
wavetorm distortion, complete insensitivity to 


magn tude and power 
factor of load; no 


eflect on power factor; no critical adjustments; 


hugh ethciency;, adjustable output voltage 
of applications in 115, 208 


ratings; capacities to 100 KVA 


GET COMPLETE INFORMATION BEFORE YOU BUY 


The Superior Electric 


Available for a wide range 


280, 440 volt, single and three phase 


Company welcomes inquiries regarding any of 
its voltage control equipment. Your questions will receive prompt 
and complete answers. Were always ready to consult with you on 


regulauon pr a at no obligation to you 


WRITE 1304 MEADOW STREET, BRISTOL, CONNECTICUT 


voltage 


2 eee ee CONNECTICUT 


POWERSTAT VARIABLE TRANSFORMERS + VOLTBOX A.C POWER SUPPLIES - STABILINE VOLTAGE REGULATORS 


| 


| 
| 
) | 
) 
) 
) 
) 
! 
) 
) 
) 
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atomic energy production 
which requires “additional 
from the Knolls Lab 


The delay is 


program, 
support” 


considered to indicate 
increased emphasis on the hydrogen 
bomb as part of the “reorientation” of 
projects recently mentioned by Sumner 
Pike, acting AEC chairman. Design 
work on the reactor has been moving 
slowly because of demands made on 
Knolls by the Hanford, Wash., plu- 
tonium project 

Building of the intermediate power 
breeder plant at West Milton, N. Y., 
near Schenectady, had been scheduled 
to begin this spring. The nuclear re 
actor will be used for study of high 
temperature 


operation and power 


prod mtiioen 


Copper Strike in Chile 
Threat to Price Level 


ices might result if 
the strike at Anaconda opper Cos bi 


Higher copper pr 
Chilean mine stretches out indefinitely 
However, prospects for settlement are 
considered bright 
All operations at the Chuquicamata 
Chile, plant operated by Chile Explora 
tion Co, Anaconda subsidiary, have been 
sus pe nded for more than two weeks 
Chilean authorities have intervened at 
the mine, largest in South America. 
Workers at Anaconda’s Raritan, N. J 
refinery are back at work after four 
days of idleness following wildcat walk 
outs Casting operations were si5- 
pe nded because the union, the Mechan 
ics Educational Society of America, re- 
fused to agree to give 48 hours’ advance 
notice of a strike. A « 


at both plants would 


omplete shutdown 
ut finished cop- 
per production by between 30,000 and 


, 


2,000 lb a month 


SALES ASSIGNMENTS 


COMPANY STAFFS 


Westinghouse Electric Corp, New Eng 
and District, has formed Boston and Con 
lamp sales divisions, 1. W. Mor 
rison is manager of the Boston unit, with 
hees at 10 High St. Fred R. West has 


een appointed Connecticut manager 


necticut 


Allis-Chalmers Manufacturing Co, Mil 
waukee has appointed Chester W 
Schweers manager of the New England 
egior wi Boston 
Schweers, manager of the Los Angeles dis 
trict since January. 1947, succeeds W. F 
Taylor, resigned. Taylor and A. B. Fr 

ormer tnanager of the Boston district. ar 


establishing t} 


headquarters in 


eir wn ft eines 
REPRESENTATIVES 


Electric Products Co, Cleveland, has ay 
pointed Sheldon Storer & Associates dis 
trict representative for Kentucky and the 
southwestern section of Ohio. 
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Paris 
é 
International 


trade 


t... 


FOUNDED 1904 


over 9,500 


exhibitors 


from France 


and abroad 


MAY 13 to 
MAY 29 


Pare de la Foire de Paris 
Porte de Versailles 


Paris 


Special Sections: All Phases of the 
Electric Industry, 
Public Utilities 


INFORMATION 


French Chamber of Commerce 
of the United States 


630 Fifth Ave.*New York 20, N.Y. 
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| station in Portland, Ore 
| Power & Light Co 
station, 
| tape gives permanent protection 
regardless 
| shock, or expansion and contrac- 


11,000 volt field cables 
spliced with plastic tape 


Portland, Oregon power stotion protects splices against 
sun, snow and abrasion with "'Scorcn” No. 33 Electrical Tape 


| High-voltage cables get perfect in- 
| sulation with “SCOTCH’”’ 


No. 33 
Electrical Tape at a new transformer 
Pacific 
, owners of the 
report this dependable 


of weather extremes, 


tion of the 11,000 volt cables. 


Whatever your insulating problem, 
this tough plastic tape can save you 
maintenance time and money. It’s 
fast—-goes on at a touch. Stretchy 

conforms snugly to uneven sur- 
faces. Write today to Dept. EW 
450 for complete information. 


Tw? for perfect high-heat insulation try “SCOTCH”’ Electri 


cal Tape No. 27 


ne Re ee cree er nen re caer oe mnie einen 


Glass-backed, Thermo-setting Adhesive. 


Mede in U.S. A. by MAINNESOTA MUINING & MFG. CO., %. Pout 6, Minn. 


sleo makers of other “Scotch” Brand Pressure-Sensitive Tepes, ‘Scotch 


Seusd Recording Tape, 


“Underseal”™ Rubberized Coating, “Scotchlite”’ Reflective Sheeting, “Gafety-Walk’’ Non Slip Surfacing, 
“3M" Abrasives, “3M” Adhesives. 


Generel Export: DUREX ABRASIVES CORP. New Rochelle, N.Y. 
in Canede: CANADIAN DUREX ABRASIVES LTD, Brantford, Onteric 





( Ad wertisement) 


DISCLOSES SECRET... 


..-0f his buying know-how 


Mr. H. A. Wagner, shown above, is only too 
happy to tell the “secret,” now known to 
thousands, of how a regular McGraw-Hill 
service helps him in his job 
Mr. Wagner is a Consulting Electrical Engi 
neer with the American Association of Engi 
neers in Chicago, Hlinois. As such, he is in 
constant need of specie buying information 
Bon all types of electrical machinery, equip 
Bent, supplies and services 
He solves his buying problems, easily and 
picky. by using McCRAW.-HILL's PRI 
FILED ELECTRICAL CATALOGS —a com 
ppletely indexed collection of manufacturers 
atalogs 
Mr Wagner nays 
ELOCS is tops 
iit —it is my right arm 
This helpful catalog is pub hed and distrib 
Suited by the MeGRAW-HILL CATALOG 
PSERVICE, 330 West 42nd Street, New York 
a, N.Y 


ELECTRICAL CATA 


would not want to be without 


oe 
Mo GRAW-HILL 


OMRECT MAIL LIST SERVICE 


McGraw-Hill Publishing Ce., tac. 


DIRECT MAIL DIVISION 
330 West 42nd Street, New York, 18, N.Y. 


YOU CHANGE YOUR ADDRESS 


Be sure to notify us at once so future copies of ELECTRICAL 
WORLD will be delivered promptly. 


Also moke certain you have advised your local Post Master of your 
new address so other important mail doesn’t go astray. 


Both the Post Office and we will thank you for your thoughtfulness. 


Mail the information below to: Subscription Dept., ELECTRICAL 
WORLD, 330 W. 42nd St., New York 18, N. Y 


New 


Nome 
Address 
City 


Compony 


Nome 
Address 
City 


Zone Stote 


Electrical World 


330 W. 42nd St. 


New York 18, N. Y. 


ELECTRICAL MACHINERY 


1. New Srd Edition. Packed with up-teo- 
date belp explaining the installation, oper- 
ation and maintenance of electrical ma- 
ohinery from the fundamentals of 
magnetiem. electro-magnets and electrical 
eircults to the latest available data on 
electron tubes and circuits in which they 
are used. Includes material on how elec- 
trical inatrumenie 
are bu It, meters and 
measurement tech- 
niques a-c and d-c 
motorn, etc. By F. A. 
Annett, Power. 458 
pages, $3.75 


HANDBOOK 
OF RIGGING 


2. Condensed tnto this 
one book are tips, meth- 
ods and techniques es- 
sential to more effective 
rigging practices in ta- 
dustrial and construction 
operations. Deale with 
everyday maintenance 
operations — with the 
transportation and 
handling of heavy ma- 
chinery — and with the 
erection and demolition of smaller sise 
structures. Covers everything from ropes, 
hoisting chains and hooks, to slings, lad- 
Gere and boist signals By W. Kees - 
nagel, Safety Engr. 321 pages, $4.75 


POWER CAPACITORS 


8. A wealth of data on the design, manu- 
facture and efficient use of power capacti- 
tors. Covers fundamental working pria- 
ciples, the materials ueed in their manu- 
facture. and the characteristics of the 
completed capacitor 

unite. Operating lim 

tations and respective 

felds of application 

are discussed, as is the 

use of accessories such 

as fuses, circuit 

breakers, et wit! 

power capacitors. Pro 

vides a clear picture of 

high frequency capaci 

tore for frequencies ur 

to 12,000 cycles Hy 

KR. KE. Marbury, West 

inghouse Electric Corp. 

202 pages, $5.50 


TRANSFORMER 
PRINCIPLES 
AND PRACTICE 


4. In this new 2nd editior 
you'll find nonmathe 
mat 1 de iption of 
some t of trans 
formers and the principles 
underlying their applica 
tion Presents modern 
data mn current limiting 
reactors, and new illustra 

tions showing up-to-date construction 

practices. Gives a detailed @iscussion of 

single and tt e-phase transformers, 

# and « maintaining of! quality, 

t apecial applications 

mers, and NEMA Iis- 

are and operation of 

By J. B. Gibbs, Electrical 


SEE THESE BOOKS 
10 DAYS FREE 


CORSO TOESS SSO RSE S SEES: 
McGraw-Hill Book Ce., Ine., 
330 W. 42nd St., 

New York 18 


Send me book(s esponding to numbers eo 
cireled below for | * examination on approval 
In 10 days I will r bookis) I keep, plus few 
cents for delivery d return unwanted book(s) 
postpaid We pay f felivery if you remit with 
this coupon: same returs prirliege.) 

' 2 3 4 


Name 


ciyy 
Company 
ion W-4-10-50 
This offer applic: te U. &. only 
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Secondary Capacitors 


(Continued from page 101) 


sidering the benefit to primary sys- 
tem. If light load power factor on 
primary system is too high, primary 
capacitors should be switched. 

On some systems there may be di- 
versity between system peak load and 
peak load on residential distribution 
transformers. Where such a condi- 
tion exists, the demand values of the 
loss savings should be reduced by the 


square of the diversity. 


Case Il... Consider now a second 
transformer in a somewhat lower 
class residential area. This trans- 
former supplied 57 2-w and 3 .3-wire 
services. Peak load was 26.7 kva 
at 78.5% power factor. Voltage drop 
on this transformer secondary is not 
too bad. The percentage drop in the 
transformer and secondary to the 
lowest point on the secondary is 
6.85%. Figures 6 to 9 show condi- 
tions of this transformer secondary 
system before and after installation 
of 12 kvar of capacitors. Losses are 
calculated as in Case | and annual 
savings are summarized in Table III. 

Here again the secondary capaci- 
tors are justified by comparing the 
capacitor cost. In this case it is $48 
or (12 x ($11—7)) and the total an- 
ual saving is $23.75. In addition to 
the benefits indicated, the voltage rise 
provided by the capacitor is an im- 
portant factor in this case as the 
maximum drop for the transformer 
and secondary is reduced to 5.04% 
at peak load. Re-arranging of the 
transformer secondary system will be 
postponed for a considerable time. 

As shown in the accompanying pic- 
ture, the secondary capacitors were 
installed at secondary level and were 
connected directly to the 240-y sec- 
ondary conductors with No. 14 wire. 
No fuses or surge protection was 
used. The capacitor is inherently 
self-protecting for lightning surges 
and use of small wire will protect line 
from a fault in the capacitor. 

Due to limited experience, little 
can now be said about the reliability 
of capacitor units. Some 25 units 
have been in service for two summers 
and additional 75 units for one sum- 
mer with no failures to date. 

In view of the experience gained 
to date Arkansas Power & Light Co 
plans the installation of more second- 
ary capacitors where load and kvar 
requirements indicate the need. 
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MOSINEE doesn’t count its success in terms 


of big volume records. More important to us is 
the aid that MOSINEE “‘paperologists”” and 


facilities provide our Customers 


If you have a problem involving paper if you 


require specific techt ical characteristics such as 


high tensile or tear strength, accurate caliper, density, 


liquid repellency or absorbency, good dielectric 
strength, specified pH for maximum-rminimum 
acidity or alkalinity .. . and above all, if you want 
to be sure of dependable uniformity it will 
pay you to specify “MOSINEE.” For 
consultation with MOSINEE technicians, without 


obligation to you, please write Dept EW 
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pert. 


Halfalon 
or Pull - 


The New 1000-Ib. 


Combining easy portability with 
added pulling power, the new 
Coffing Mighty Midget does more 
jobs, does them easier. Only 9% 
Ibs. in weight, it hangs easily on 
a lineman’s tool belt. Full half- 
ton capacity gives it plenty of 
power for stretching long spans of 
wire, raising heavy equipment, 
many other 


tightening guys 


OL-BELT SIZE! 


Mighty Midget Puller 


pulling and lifting jobs. Con- 
venient 2-way handle serves 
as a lever or high speed crank. 


Equip your crews with these 
new, stronger mighty midgets. 
See how their added strength 
and tool-belt portability speed 
maintenance and new construc- 
tion. Write for Bulletin h4MP. 


COFFING HOIST CO. 


Quik -Lift Electric Meists + Heist-Alls 
Retchet Lever Hoists + Spur-Geered Hoists + Differ- ‘ 
ential Chain Hoists + Loed Binders + I-Beam Trelieys 


AGE FENCE“: 


Sefety-Pul! 


i DANVILLE, 
‘|. ILLINOIS 


* AMERICA’S FIRST WIRE FENCE eo 


£3 


lt je wml) FLO A for You 


@ Your question is how to know which 
tence best meets your needs for day and 
night protection against common haz 
ards, You'll get the answer if you ask 
us for booklet DH-142. Page olfers a 
wide variety of Chain Link Fence and 
Gate styles and a choice of metals that 
will provide the fence that is exactly 


right for you. And more—your good. 
looking, long-lasting fence will be ex 
pertly erected by the nearby Page 
Fence specialist. His is a local, respon 
sible, experienced firm having a con 
tinuing interest in every fence it plans 
and erects. With your copy of DH-142 
we will send you his name and address 


Welle to PAGE FENCE ASSOCIATION in Monessen, Pa., Atlante, 


Bridgeport, Chicage, Denver, Detroi’, 


New York or San Francisco 


Los Angeles, Philadelphia, Pitteburgh, 


PROOGUCT OF PAGE STEEL & WIRE BIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 


158 


NEW ELECTRICAL CONSTRUCTION 


NEW ELECTRICAL construction 
projects announced by private and 
government atility systems involving 
more than $70,000. Also listed are ma- 
jor industrial and construction jobs 
where electrical work is included 


UTILITIES 
Proposed Construction 


Arkensas—Arkansas Power & 
Simmons Natl Bidg Fine ; . 
ansminxsior nes and substation and im- 
v. dietr. sys. in Forrest City, St. Francis 
$376,000 
Celorade— Bureau Reclamation Dpt 
ntertor Bidg 1-A Denve Federa 
ter, Denver, furnishing, del. f.0.b. cars 
shipping point r fob cars Longmont 
Cc disconnecting fuse, fuse unta, dis- 
nnecting switch for Leyner substation 
‘olorado-Blg Thompson Proj., Spec. 296! 
» N. McClellan h ener 
Cole., Monte Vista-——Public Service Co 
of Coloradk 15 and Chapa Sts, Denver, 
substation, t smission line into city, and 
remodel loca fice, $246,000. 
Fierida and Georgia Tri-County Ele 
Cm perative Greenville 3946 m 
al distr. lines and 10.1 mi. conversion 
i Mad ' Jeffersor Taylor Counties 
Fla and Brooks C Ga Plans deposit 
sii 
IMineis—-Tri-County Electri Co-opern 
tive, Mt. Vernon, 97 r rural distr. lines 
and #y mprvs., Jefferson Co., §265,000. 
il... Waukegcan—Pulbl Service C of 
Northern IDinol n Lake Michigan at 
(Greenwood ve electr generating pliant 
alteration 1000,000. Sargent & Lundy, 
140 8 ' t Chicago, Zone °* 
engrs 
lowa 
(maha 
for ope 
i 


iif ar 
Montana 
rior. Ride 


iv. Canyon Ferrs 
Basin Proj, Spe 


Chapel Hill——University of Nor 
a } Ts ur 1 
, electrics 
ns. Plans 
Exchange 


Oregon T : : ‘Ittock Block 
ortland. electr t s and fire 
rn ’ using area of 

wokout Polr te ¥ near Lowel 

( CIVENG 25-026-50-303 
Seuth Caretina lue z re Electr 
Cc perative YNcker > mi rural dietr 
lines und=sésgs Oconee Co 
$320,000 
Arkansas |" ;- Ene 3 Broadwv a‘ 
tle I k power house at F 


bs als tte from Wyche & I 


t 


truce 
str. © irapevinge Tex $3,774. 381 
Eset. 4.771.239 

Callf.. Los AngeclesCity Dpt. Water & 

Power, 207 S. Broadway. two 21x3 ft 
te rical distribution stations 
bullds, $90,000 8. B. Morris o 

ner. ener 

Flerida Suwannee Valley Electric Co- 
perative Live Oak, rural distr. line in 
prvs.. extens. Suwanee Co. Owner builds 
S200 000 

Minn Mankoto Northern States 
Power Co, 15 S Fifth St.. Minneapolis 
second unit 552139 ft. steam electric gen- 
erating plant. 80 ft. high, own forces, Ap- 
Prox. $380,000. 

Montana -Rureau Reclamation Dpt 
Interior, Chester, Mar. 21, Spec. 2925, Fort 
Peck Prot. constr. 30.900 kvs. Havre sub- 
substation. from Valley Ene. & Constr 
Grand Gorks, N. D SA7.587 Est 


£92,957 
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Montana-—-}iji| County Ele ie t 

ative, Havre, 449 mi. rural distr, line 
Hi Blain Liberty and Chouteau 
‘ inties, frome ()’ Nei] Constr. © tia 
$526. 952 ' 

Nerth Daketa 

t terior, } 


kva., tw if KVe 
me 6.000 kva.. and one 
rime tw 0 KVA. au 
vith spare parte t 
s Lake, Lakota, Carrington, Jamee- 
Valley City Badge le Forman 
n, and Rolla sub-stations, to M 
tric (¢ 539 Bircher &8t., &t 
$519,419°**Items, 8, 11, 17, 
nd five 1,500 kva. and two 
kVa. transformers with spare parts 
ngton, Edgeley, Jamestown, For- 
Bisbee and Rolla sub-stations, 
tr Products Cor Pir 
72, 318***ltems 1 and 4 
1uto-transformers wit? 
c y and Leeds sub 
ar : Tra naforrne 
ve r 
$662,614 


Oregon “entra Eile Cc > e 
Redmond. Mar. 23, 32 mi. rural distr 
tr inity of Sisters and Prineville 

bes ites and Crook Counties, from Leb 
n Electric C ebanon. 8166,.768 
Washington ’ S. Ene 4735 KF. Mar 
nal Way, Seattle Lon 4. design, mfe 

nd delivery of fir er 166.000 hp ¥ 
fraulic turbines ef Joseph DP 

Bridgeport, Inv. 50-44. to Newport News 

Shipbullding & Drydock C ewpor 

News, Va. $6,220,300 Bid« 2/10 

Washineton—-Douglas Co. Public Ttilit 

t 1, Waterville. 10 mi 


50 mi Aletr Mr 


D transmission 

¢. substation. Donelas 

‘ from Rockwell Monroe Line Constr 

‘ Box 5#8 Bremerton. $160,666. W § 

McCrea. Perkins Ride... Tacoma 
Wis Shebhoyran Wisconsin 
ght Co, 122 W. Washinetor 
n. 7 story, 70"120 ft.. steel 


engr 


r rating Plant addn 
ingham FRrese. 359 FE. Grand Ave 
$9 100.00 Ride 3/2 
Colorado Hloly Cross Fle« 
nw 4 Springs sVeter 
£195,000 
Tex Lubbock Texas Technological 
‘ollewe Lubbock ar 18. electri and 
rT itilities extension on tunnel. gen 
contract. from Standard Constr. C 
$49,.700***electrical work from 
Plectr c 1015 W. Rosedale 
t) Wort? £84,176** * mechanical! 
Alford Plumbing (C« 2237 
Dallas, $83.500 


unty 


vale 


Martin, pres. Stephar 
pprox 02.7 mi. rura 
rting approx 

Prat} Palo Pinte 
Cc manche nr 
Mid-State Conetr 
1s. $319,346. Est 


INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 


Ala Birmingham 
( err 4 & Dye C 
New York N Y 
$7 000,000 

Del., Wilmington 
eoces rf w > St 
velopment, departmer 

m., Chi 
W. 15 St 


bemnt 
rv and 
ice bide 500.000 pstein & Sor 
c 2011 Pershing 8 Zone 9, archts 
Mase W oreester “it f Worcester 
ng Auth., 22 Elm St., 600 unit is 
Home Farm 8ite “prox 86,400,000 
Granville--Denison Ur reity a 
neth {. Rrown. pres. Gr 
us and art on low 
ul ha 600 apacity an 
I}, et £1,000,000 


Low Bidders & Contracts 
Awarded 


Oberlia—Bd. Trustees, Uber! 
lane by Harrison & At 
feller Plaga, New York 
riur N. Main St. $1,000,000 
. Fort Madison—Sheaffer Per 
Madison, plant addr to The Austir 
Co 16112 Euclid St Cleveland 
$2,500,000 
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RANGES 6) ‘ 
0-25 amps: 6-100 
vmpe 0290 ompars 
121000. qunpis, OF 
evita, O00 a 


SOCKET 
METER 
COVER 


Fits all standard “S” Type meters 


Made from 16 gauge zinc-coated, rust-resistant steel 

and finished in baked-on aluminum enamel, the KEES 

Socket Meter Cover is designed to prevent breakage of 

glass on socket meters and to insure long service in any 
climate. Outside diam.—8” and depth— 
554". Metal cover is also reported to min- 
imize damage from excessive current surge 
due to electrical storms. 


Write Dept. EW-6 for Free Electrical Catalogue 
Since 1874 


F. D. KEES MFG. CO. 


ieee ie NEBRASKA 





Reuben ey Ri Se 


Ww Busineomn! 


WHAT WILL THE 1950 CENSUS 
DO FOR YOUR BUSINESS © 


CONSUMER MARKET INFORMATION 


The 1950 Census will provide a huge amount of informa 
tion about the characteristics of the consumer market. It 


will tell you what kind of income groups live where 


i 
what they have and what they need in the way of com- 
modities from automobiles to television sets down to 
plumbing fixtures. The Census is an accurate survey of 
econom.— conditions in your market area. It will not only 
tell you where your customers are, but what they need 


that you have to sell them! 


It will show where improved transportation and shipping 
facilities are needed better harbors and waterways 


stepped up Public Service 


That is why the 1950 United States Census is vital to your 


business! 


COOPERATION 


You knew that the Census-Taker is not just “counting 
heads He's actually making a survey of existing condi 
tions in industry, business employment housing, educa 

You know census information is as confidential as 
the vote you cast! Because you know all these things 
you'll cooperate with the Census-Taker in every way when 


he calls on you 


WHAT ABOUT THE OTHER FELLOW? 

But! What about the people who work for you? The man 
in the shop your own secretary the fellows in the 
sh pping room. D they know all this about the Census? 
Chances are some of them do, so the idea is to get the 


right information across to those who don't! 


WHAT'S THE BEST WAY? 


It it’s possi le, call everyone together and talk about it 


ask questions exchange ideas. If your outfit is 


too big for that, direct a Census information memorandum 
to all your employees. Post information on the bulletin 
boards. Run a Census story in the company house organ. 
Talk about it. Every way you can get the people who 


work for you to cooperate with the Census. 


WHAT DOES THE 1950 CENSUS MEAN TO 
YOUR EMPLOYEES? 


Better schools 


school buses . school lunches. It 


means finer roads, bridges and highways . increased 
transportation facilities . improved safety regulations 


It creates more eflicient Public Service and furthers ade- 


quate distribution of utility services such as telephones, 


gas, water and electric power. It will help your commu- 
nity plan better parks, playgrounds, recreation areas and 
housing. It will mean higher living standards and accurate 
congressional representation. The Census is everybody's 
voice in America’s future! 


YOU OWE IT TO YOURSELF... 


Mister Businessman ... to your business and your com- 


munity! Put your efforts behind the 1950 United States 
Census for an even better country to live in... the best 
country to do business in! 


Published in the public interest by 


McGRAW-HILL PUBLICATIONS 
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can Have Beautiful 
WELL-LIGHTED STREETS 


with 


KERRIGAN 


STANDARDS 
Like These. ... 


"ORs a 


City of 

Lawrenceburg instal 

latson showing new Kerrigan 

Standards beside antiquated lamp posts 

«. «+ With KERRIGAN Weldforged LIGHT- 
ING STANDARDS, designed and engi- 
neered te make night-driving in your 
town just like dey ... Standards thet 
meet the highest engineering standards 
fer highwey end street lighting. 

. » «+ Metice whet one progressive Ten- 
nessee town did to light its streets; then 
check the Kerrigan specifications below 
te see how much more Kerrigan Stand- 
ards offer you. 


v Shafts (20°, 25°, & 30°) and Mast Arms (4 
é. &. 10, 17° & 1S") to conform to 1.E5S 
recommendations 

¢ Continuous Tapered Octagon shafts from 
open hearth stee 

v Heavy stee! construction for maximum 
strength 

¥ Detachable mast arms, brackets, and trans- 
former beses for easy installation and main 
tenance 

v¥ Ornamental scroll braces for beauty AND 
strength 

vw Mechanical priming at factory with r 
orice (inside and out) for longer life. Fin 
ish coat can be easily applied after stand 
ards are in place 

Vv Special designs to meet ANY and ALL spe 
cial requirements. CONSULT THE KERRI 
GAN ENGINEERING DEPARTMENT 


WRITE NOW 
{on your letter- 
head please 

for your 


FREE COPY 
of ou Kerrigan 
Lighting Standard 
booklet AIA which 

gives you de 
tailed specif 

cations and 
catalog intor- 
metion 


— Write — 


KERRIGAN IRON WORKS, Inc. 


General Sales Office 
274 MADISON AVENUE, N. Y. C. 
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N. J2., Pleasnatyville— Goodwin Constr 
Co., Barrington, apartment development, 
Delilah Rd. separate contracts, §2,000,. 
o0e. Edward A. L. Cox, 709 Market St. 
Camden, arent. 

Callf,, Nerth Laoag Beach—-Lakewood 
Park Corp., #434 Long Beach Bivd., South 
Gate, land impryn and 15,500 dwellings 


; Om 330 acre tract. own forces, §125,00¢6,- 


eee. Southwest Drafting Service, 2724 W 
Fiorence Bivd., Los Angeles, archta. Engt- 
neering Service Corp, 1127 W. Washing- 
ton St, Los Angeles, engre 

Mo., St. Loulse—-Ibec Housing Corp. 30 
Rockefeller Piaza, New York, 26, N. ¥ 


| 1,000 to 2,500-family unit, poured con- 


erete, Negro housing, Owner bulids. 646,- 
600, 0600-8 15,600,000. 

Wis.. Kenesha—--Nash Motors Div., Nash 
Kelvinator Corp Kenosha, design and 
construction, Ind story a 100 ag. ft 
plant addn., to Auatin Co., 16112 Euclid 
St., Cleveland, O., $5,600,000. 


Electrical World Reprints 


Reprints of the 18 Exectricat 
Wortp articles listed below are 
available in limited quantities 
upon request to ELecrricar 
Worip, Editorial Offices, 330 W. 
42nd St, New York 18, N. Y. 
Prices are indicated. 


46th Annual Statistical Report; Jan 
30, 1950 .., ; soeeee SOO 
Managers of Co-operative Electric 
Systems Talk Over Their Prob- 
lems; Sep 24, 1949..........20¢ 


Financing Depends on Earnings, 
Earnings Depead on Sales; Mar 
26, 1949 

Purchasing Department Focal Point 
of Mechanization Program; Aug 
27, 1949 

Planned Lighting Maintenance: 
Light Loss Due to Lamp Aging; 
Mar 12, 1949 20¢ 

Safe Disposal of Used Fluorescent 
Lamps; Mar 13, 1949 


Garden in the Desert: The Story of 
Cooperation on the Snake River; 
Jan 15, 1949 


One Less River to Boss: The Story 
of the Wisconsin River; Aug 14, 
1948 . .« -20¢ 

Selling Planned Lighting . . . Why 
and How. The Toledo Story; 
BOE Hels Sic ncuass naeseesacaeee 

Why We Push the “Go All-Elec- 
trie” Program; Mar 27, 1948.25¢ 

Rewining the Campus: Prerequi- 
sites to Successful Recruiting; 
Nov 8, 1947 

Aluminum Busbar Laps and Joints 
Need Not be Larger than Cop- 
per; Sep 13, 1947... .. .20¢ 

Application of Insulated Alumi- 
num Wire and Cable; Sep 13, 
BPE seeuen ceeuasuee -20¢ 

Voltage-Drop Charts for Selecting 
Insulated Alaminum Cable; Sep 
13, 1947 ..... .  20€ 

Utility Tracks are Traveling Work- 
shops; Jul 5, 1947.... 

Farm Electrification: The Indus 
try’s Next Objective; May 25, 
1947 sehen bane cceucesaee 

Fourth Steam Station Cost Survey; 
Bae D; TROD kk cs ccccacvescesctee 


Third Steam Station Cost Survey; 
Ot 9, 1937 


They speed up work and pré- 
vide dependable anchorage 
in new construction and 
maintenance. Quick and 
easy to install— made of 
tough rust-resistant malle- 
able iron—their holding 
power “tops” all others. 
Available two-way, three- 
way, four-way and cone 
types. Write for facts. 


 EVERSTICK ANCHOR CO. 


Manetecture of “The Anchor of Wert" 


FAIRFIELD, IOWA 





Improved Sherman 
ARMOR ROD CLAMPS 


Made of special 
Exceptionally high tensile 
' y 4 


silicon aluminum 
elloy 
strength ond corrosion resistance No 
8.101 hes pure copper liner in small 
groove. Large groove for #6 to 1/10 


ACSR® over armor rods. Write tor 


Bulletin 25 


H. B. SHERMAN MFG. CO. 
Bertie Creek, Mich. 


CEDAR POLES 
FIR CROSS ARMS 


Quick 
Truck Shipments 
from our Ohio yard 


e 
Also yards at 
Minneapolis 
and Haley, idaho 


Va ae 


tne as oe 2 eele 
TOLEDO 4, OHIO 


electric powerhouses and the 
| getting the 
| Equipment and plant operation is the sub 


BOOK REVIEWS 


A *theosure for Greatness. By 0D. O. Woodbury 


Published by McGraw-Hill Book Co, New York 18 
230 poges, itlustroted 


Price $4 


s biography Edward Weston 
fame rests on the refined 
devised to “measure the 
lectrical quantities. Many 
hat about him wil] be 
that he crowded into 
he embarked on that 
eritable lifetime of 

defeats until he su 
quantities of ar 

the 
had had 
intil he emerg ed 
recognized American expert in ‘the 
He 3 reated the first squirted 
bon lamp filament indefatigable and 
“mporary Edison in 
was similarly 
embroiled in liti 


lamps 
1 utilities, 


and downs 


ent as h * con 


ything he idertook, he 


exsive sine “ got 
mm that he ane enjoy, often for 
sake of fight. Woodbury (also author 
Thomson biography Beloved Scien 
paints a candid picture of a searcher 
perfection and precision who 
d himeelf it of sax 
intil in his retirement years he dashed 
orrect the deficiency. The inspiration, 
the other hand, is there for any who 
ng a revival of the 
ra when devotion, persistence and deter 
ation were virtues 


literally 
ety and fam 


lay would relish se« 


Hydroelectric Hondbook By W P. Creager end 
1 D Justin. Published by John Wiley & Sons, Inc 
New York 1151 pages, illustrated Price $12.50 


authors 
enlisted the 


second edition the two 
1927) have 
collaborating specialists 
ring subject matter up to date 
r accurnulat S vears of literature 
personal ting experience has 
igested for incerporation in the four 
sections e first deals with rair 

f mofl gaging site 
ha hvdra onomics 
and hydro costs econd treats the 
principles of sign ¢ he 


of dams and their setruct 


investigation, 


nparative ¢ 


various kinds 
n and depend 
the hydr ’ 
means for 
them and away 


ability. Section three pertains to 
water int 


natter of the final section, a good part 
will be familiar to electrical 

ers, except th nformation on the 

irbines and their auxiliaries. The 

| pertains ft the alter 
ses, transformers and transmis 

ondensed form. The type used is 
that in text books rather than 

’ nly used in vol 


Elementary Pile Theory. By H. Soodek ond E C 
Campbell Published by John Wiley & Sons, Inc 
New York 16. 73 pages, illustrated. Price $2.50 


Pan adjut 
on neucleoni 

kelly the breeder va 
book makes no mention 
does present 
athematics « 

The dimensions o 

escape and reflecti 
leading to a critical 
-ft cube. Pile contro! i 
nathematical terms 


nics and n 
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Premax 
Aluminum 
Characters 
and Tags 
Outlast 
the Pole! 


The original installation of Pre- 
max Stamped and Embossed Alu- 
minum Letters, Figures or Pole Tags 
actually costs less than stenciling— 
and there's NO MAINTENANCE 
COST. Send for samples and prices. 


PREMAX PRODUCTS 


DIVISION CHISHOLM-RYDER CO, INC 
semen Falls, WN. Y. 


of Geed 
Taste! 


Dee 


all the U. S. Savings 
Bonds you can 
and 


KEEP 


all the U. S. Savings Bonds 
you buy 
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ENGINEERED BY 


GENERAL CERAMICS 


A DEPENDABLE 

SUPPLY — General 
Ceramics offers a reliable supply of ani 
formly high quality wet process porcelain 
electrical insulators. Competent engueer- 
ing cooperation is always available to help 
work out your designs 


Available in Wet Process Porcelain 
er Steatite, Metallized if Needed 


Use General Ceramics Wet Process 
Steatite for extra mechanical strength 
Can be tapped without metal inserts. Also 
obtainable metallized to specification. ES- 
TIMATES WITHOUT OBLIGATION. 


: ‘ CERAMICS 
and STEATITE CORP. 


KEASOEY « NEW JERSEY 


ALL the strength and durability 

inherent in steel are combined—with 

definite economies—in @rapo Gal- 

vanized Steel Strand. Heavy, ductile, 

tightly-bonded zinc coatings, applied 

by the famous @rapo Galvanizing 
Process, provide 
lasting protec- 
tion against cor- 
rosion. 


Ask the distribvtor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther Information! 


INDIANA 
STEEL & WIRE CO. 


ae en) t 


tary kilns, industrial furnaces, ete 


CATALOGS + BULLETINS 


@ LUMINAIRES A ¢ 

fucrescent and slimline commercial, in- 

dustrial and residential luminaires is 

listed in a new catalog. Keystone Elec 
ue 


tric Manufacturing Co, 2228-36 B. Tioga 
St, Philadelphia 4, Pa 


mplete line of 


@ BLOWERS: Design and construction 
features and operating characteristics of 
R-C centrifugal blowers and exhausters 
appear in Bulletin 120-B-14. Roots-Con- 
nersville Blower Corp, 900 W. Mount St, 
Connersville, Ind 


@ DITCHER: Features of the Model 
906 utility ditcher, and its applications, 
are listed in an S-page balletin Gar 
Weod Industries, Inc, Findlay Div, Find 
lay, Ohio 


@® HARDWARE Pole line hardware 
power insulators and suspension hardware 
are listed in the & pages of the “RM 
Haniylog". Locke, Inc, P. O. Box 57, 
Baltimore 3, Md 


@ RECTIFIERS: Standard and high- 
voltage selenium rectifiers for power sup- 
plies and electronic circuits are described 
in Booklet DB-19025. Westinghouse 
Flectric Corp, P. O. Box 2000, Pittsburgh 
3, Pa. 


@ COMBUSTIBLES RECORDER 
Drawings and photographs explain the 
operation of the combustibles recorder and 
offer applications to boiler furnaces, ro 
Bailey 
Rd, Cleveland, 


Meter Co, 1050 Ivanhoe 


| Ohio. 


@ AIR BREAK SWITCH: Gang oper 
ated air break switches for 15 to 60 kv, 
3-ph, are described in Bulletin 601, to 
gether with suggestions for using them 
W. N. Matthews Corp, 38%) Delor St, St 
Louis 16, Mo 


@ LIGHTING: A 40-page bulletir 
lighting data on the Sky-Glo 
louvered systems and man) 


lists 
luminous 
types of in 
dustrial, commercial and outdoor lighting 
tenjamin Plectric Mfg Co, Des Plaines, 


I 


@ TRANSMISSION : Details of the Zero- 
Max variable speed) transmission are pre- 
sented in Bulletin 149, in addition to 
information nbout selection of the proper 
motor sizes for use with the transmission. 
Reveo, Inc, 405 Thorpe Bldg, Minneapolis, 
Minn. 


@ FLUID DRIVES: Fiuid drive arrange 
ments (reportedly permits motor to gain 
speed smoothly under low starting torque) 
for applications as high as 200 hp are 
shown in a 28-page catalog and engineer 
ing data book, No. 2385. Link-Belt Co 
307 N. Michigan Ave, Chicago 1, I! 


@ PORTABLE POWER OUTLETS 
String-a-lite lines for portable light and 
power transtnission are described in Bulle- 
tin SL202. Mines Equipment Ce 225 
Clayton Ave, St. Louis 10, Mo 


@® LIGHT DIMMERS: “Powerstat Light 

Dimming Equipment for Schools a an 

8-page bulletin outlining the recommended 
| uses of dimming units in school. Superior 
| Electric Co, Bristol, Conn 
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Use the Economical 


SMITH 
105-P 
Compressor 


The new Smith 105.P 
the Majority of 
Jobs, for 


will handle 
Compresser 
Powered with 


‘ ond largest Indus. 
rial engine—inag 45 


* bore 
Crankshaft 
cooled 


your 
bens 


Chryster's newest 


x cylinders, 
: 77 ew. in, 
‘ main bearings 
valves and Stellite 


” stroke 
sodium 

valve 
c OMPpressar 


less steel disc type 
Bronze 


valves are tain. 
with Manganese 
Detivers 165 cubic 
“aipped with 
sive and sim. 


temt, long ti 
wHb minimum attention a 


erat. 


feet per minute. 5 


improved '¥ pe pilet » 
plified fontrel fer effic 


“ 
rite fer Nerature and prices 


Alo write for information on 


The New SMITH 
MODEL 70-P COMPRESSOR 


Ve du at) 


Gordon Smith & Co ] 


\) 





sen AAA eT ARM PIE A 


SLASH 
OPERATING 
COSTS... 


with Jel-E- Lect 
POLE LINE EQUIPMENT 


For instelletios en your presen! treck — or on new equipment 
POLE HOLE DIGGER 


Uses your regular derrick and 


crew. Attaches by a single bolt to power take-off shaft 
Adjusable for clean holes up to 10 feet deep. Inter- 
changeable augers 8 to 20 inches diameter 


DERRICKS 


Both “A” frame and “T™ type for front 


of rear mounting on all makes of trucks 


UTIUTY CABINETS AND MATERIAL RACKS 


any 


Bolts onto 
flat bed truck. Gives needed facilities for pole line 


work at a fraction of the cost ofa utility body. 


D WINCH DRIVE BOX 


. Gives instant forward and re- 


verse action to your winch. Permits operator to give 


La 


(SINCE 1918) 
SUBSTATIONS 


OUTDOOR 
& INDOOR 
SWITCHES 


CONNECTORS 


SLEEVES 


FITTINGS 


MEMCO ENGR. & MFG. CO 
37.48 61 STREET 


inc 
woodsot, LI, NY 


164 


all his attention to the winch job and speeds up 
work. Easy to operate: Simply engage power take 
off just once. No further shifting w PTO or 

use of truck clutch required. Just move a 

single cab lever forward or backward to 

ower or raise the winch line. Avail- 


able for single or double drum 
winches 


For literature or demonstration, write to 


TEL-E-LECT PRODUCTS, INC. 


10003 MINNETONKA BLVD. - MINNEAPOLIS 16, MINN. 


ta. 


GINIA PULP & PAPER COMPANY 


Pr an * 


STAR INSULATING BEADS 


Use LAVOLAIN ball and socket beads for insulat 
¢ bare wire Meat resistant. High di-electric 
and mechanical strength. Madeln U.S.A. Quality 
Quickly applied Fhexibte 
above are approximately half actual 
ortee let and samptes 


STAR PORCELAIN CO. 


$1 Muirhead Ave. Trenton, N. J. 


heads at low cost 
Beads shown 
size, Ask for 


April 10 


LETTERS TO THE EDITOR 


Request for Problems 


To the Editor of Execrmicat Wort: 


I was pleased with the editorial “Uni- 
versity Research” in the ELectricaL 
Worip, January 30, 1950. Our gradu- 
ate program in Electrical Engin. ring 
has been expanded in the last few years. 
As you know, one of the requirements 
for the Master of Science degree is that 
the student present a thesis based upon 
a research project 

With a considerable number of gradu- 
ate students, the selection of suitable 
problems for research becomes increas- 
ingly difficult. As you mentioned in the 
editorial, the “power course” electrical 
professor should have power researches. 
The easiest place to find a problem has 
been the machinery laboratory and for 
that reason the utility type problem has 
be en neglec ted 

I would welcome problems in the 
utility field and as put it, “to 
engage their professional interest and 
apply their graduate students.” There 
are many advantages to such a pro 
cedure—to the utility, to the student 
and to the professor 

Charles F. Cameron, P. E. 
Professor of Electrical Engineering 


Oklahoma Agricultural and 
Mechanical College 
Stillwater, Oklahoma 


you 


House Heating Needs Study 


To the Editor of Exvectricat Wort: 

The interesting article by G. G. Frey- 
der of the Commonwealth Edison Com- 
pany in vour 16th issue and 


your editorial comments in the statisti- 
cal 


January 


issue are 


to the 


most valuable contribu- 


tions study 


of electric heating 
It is the conviction of this company that 
electric heating can be sold effectively 
with great customer satisfaction when 
the electricity can be « ipplied at 2¢ per 
kwher or less 

The ability of the power industry to 
sell profitably for heating 
purposes at 2¢ per kwhr is the kernel 
of the problem 


electricity 


For effective st idy of this matter cer- 
tain points have already been estab- 
lished 

1. Different 
ems produce 
and « 
2. It ise 


mes be so 


types of electric heating 


lifferent types of de- 
urves 

trically heated 
constructed and insulated 
not lose at a 70 deg tem 
differential more than 4 Btu's 
foot The 


planning economies made possible by 


ssential that elec 
t 
that they do 
peratur 


per cubic of interior content 
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electric heating more than offset the cost | 
of this extra insulation 

3. The structure should have built into 
it materials which give it a fly wheel or 
carryover effect tw enhance the facility 
with which the critical ‘5-6’ PM demand 
can be controlled. 

4. The person who wants electric heat 
is an electrically minded person who is 
disposed to have as many electric ap- 
pliances as possible; the electric range 
and controllable water heater go in al 
most automatically. 

5S. The radiant heating load is an in- 
terruptable or controllable load, for 
periods up to an hour and a half 

6. If the thermostat settings on radiant 
heating systems are not set down 10 deg 
15 deg at night, the maximum demand 
occurs during the hours between 12 M 
and 7:00 AM. 


” 
7. In most areas during a year over 


45% of the kwhr consumed are consumed 
between 11:30 PM and 7:00 AM and 
upwards of 60-65% between 9:00 PM 
and 8:00 AM. If the rate structure is so 
designed to encourage night consumption, 
and allows of high demand at non-criti- 
cal periods, the quality and profitableness 
of the heating load characteristics 
greatly increased. 


is 

8. Houses of same design situated in 
different parts of a town do not neces 
sarily impose their peak demands for 


space heating at the same coincident of 
time. 


It is the policy of this company to 
co-operate wholeheartedly with Utility 
companies in obtaining data which will 
help them in determining the cost-to- 
serve the “All Electric Home” which 
includes controllable radiant heating 
and controllable water heating. 

Unfortunately, not very many utility 
companies have yet been able to install 
adequate metering and recording equip- 
ment and it is hoped that as soon as 
possible more houses will be fully meas- 
ured so that the yearly characteristics 
of truly all-electric houses can be fully 
studied to see whether or not it is true 
that more kwhr per 
at an average lower rate per kwhr with 
an improved trend in the net profit from 
the domestic customer, and to determine 
what degree of space heating saturation 
gives optimum return... . 

The radiant heating load holds great 
profit possibilities for the utility which 
encourages controllable and therefore 
profitable load growth. 

It is a great market and the public 
wants it. Since the public wants it, let 
us find a way to give it to them profit- 
ably, 


vear can be sold 


and devise rates to encourage fill 
ing the valleys in present day produc- 
tion and distribution system load curves. 
Let the sights be set really high for 
1960, not only in volurne but in lead- 
factor improvement 
Robert A. Archer-Shee 
Continental Radiant Glass Heating Corp 
New York. N * 
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Specify caw Type “Fo” 


OIL FUSE CUTOUT 


S$ UNEQUALLED 


SUBWAY, 
VAULT AND 
OVERHEAD. 


Heavy ALL steel 

housing provides 

complete safety 

for short circuit 

fuse protection 

and full load break switching. 


Cutouts are used as separate units | 
for single conductor cables or 
mounted on welded steel boxes 
which enclose connections to mul 
tiple conductor cables. 4 ty 
i 
G&W ELECTRIC SPECIALTY CO. | OKONITE and 


7786 Dante Ave. oT Doms MANSON tapes 


Representatives in principol cities 


HUGHES No. 2501 
WIRE MOULDING 


GROUND 


“ Write For 

Descriptive Bulle- 

tin On Other Hughes 

wend Wire Moulding 

eo: 


RD 


safe atul speedy instalilat 
service It 


industry 


an 
has bee t 


7 all types of aerial bles 


Job proven by many years 
adapted as standard cable pla 


ing equipment by telephone 


of reliable 
and power 


BLOCK TYPE “B” 
For fact lashed For field lashed 
power coble power coble 


Full data and specifica ng mn plete ne of cable acing 
lahle + e f 


ava stside Plar astrection Supervisors, « 
TUG-O-WHEEL PRODUCTS CO., BALLSTON SPA, WN. Y. 


BLOCK TYPE “A” BLOCK TYPE “Cc” 
For ali sizes of 
a cable 


equipment is 





Fe SO NUON A ROAR R 


PROFESSIONAL SERVICES 


BARKER & WHEELER 


Utility end tndustriat 
Canstruct bur { 


Valustions, Design and 
Nypeleme Waser Sepplios 
Sewerage « Me . possi, Fectery Pr tien 
end Cost Contr . 

Perk Piece. New York Clty 
34 Slete Sirest. Albany, N. Y 


BLACK & VEATCH 


Conselting Engineers 
Bow y We Sew age locust ry 


Reports, Design, Supe ‘ 
Investigations Vaius 


mst ruetion 
m ami Retes 


6704 Broadway Kansas City 2, Missouri 


HUGH L. COOPER & CO., INC. 


Genera! Hyd a Engineer « ’ uding 
the design nancir construction and 
management « pyar elects power 


plants 


560 Fifth Avenue Ln YT 


DAY & ZIMMERMANN, INC. 


Engineers 
Design ( enstr vet Lor 
Investigations and Reports 


Management 


Muladeiplia 
Packard t 


Doble Engineering Company 
Bleetr wei /aeciation Hngincers 
Field Testing and Maintenance of High Tension 
lasulstion, Specie! Probieme | Kiectrical Com 
munietions 


Office end Laboratory Doble Part 
Bos 344. Heimout ‘8. Mass. (6 miles from Rosten 


Branch (fice 36 NN. Waeewer Dr Chicago, TH 


Ebasco Services Incorporated 
Bagmoes (omsirecters Buewmeres (onsultenis 
nd Conetruction 


ne Consultation 
s and Keporte 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Laboratory Factory aad Fiwid 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


A aivale 


FORD, BACON & DAVIS 


E agineers 


GILBERT ASSOCIATES, Inc. 


wilents 


DESIGN AND 81 PED SION OF STEAM. HYDRO 
WATER SUrrl SEWAGE DISPOSAL 


Repor ate t e ‘ Safety 
Porches ‘ ry 

New York a Washington 
Mowstor . "hileadeiphie 


HARZA ENGINEERING CO. 


Consulting Engineers 
LF WARZA 
EK MONTFORD FUCIK CALVIN V. DaVIs 
Hydro bi jects 
Tran . I yete 
Dems. F lations, Mar 
: Mecha 


Power Proje 
m Management 
r Structures 


sce W Matis (hieage 6. Thi 


HOOSIER ENGINEERING 


COMPANY 
Erecting Engineers 


Transmission Lines, Substations 


46 So. St 8 ‘ mbus, Ohio 
337 Sewwh LeSalice Sirce Chicago, TL 
6 Liber 5 New Yors 


N. A. LOUGEE & COMPANY 


Successors to J HH Man « & Company 


REPORTS INVESTIGATIONS VAL ATIONS 
BUSINESS AND BCONOMIC STUDIES 


120 Broadway New York 


LUCAS & LUICK 


Engineers 


DESIGN. CONSTRUCTION. SUPERVISION 
OPERATION, MANAGEMENT, APPRAISALS 
INVESTIGATIONS, KEPORTS, RATES 


331 & LaSalle @ Chicago 


CHAS. T. MAIN, INC. 


Engineers 


ydraulic Projects. 
fesigna and 


sliding 
Mare 


ARTHUR L. MULLERGREN 


I Management 


{ ties-——Natural Gas 


Kansas City, M 


Recording & Statistical Corp. 


BILL ANALYSIS--CONSUMPTION 
STUDIES 
THE ONE STEP METHOD 
Bal Frequency Analyser 


100 Sixth Ave. WOrth 4.8526 New York 13, N. Y 


REIS & CHANDLER, INC. 


ADVISOKS T UTILITIES 


Financing. Rate of Return 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York 
Sen Francisco 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn 8t 


Chicago, I 


F. W. SCHEIDENHELM 


Consulting Bagincer 


electric Development 
ol. Engineering Probleme 
aod Water Power Law 
ppratsels 


Hydraulic Enginee « Hyer 
Water Supply. Flood t 
relating to Water Righ 


5® Church Street New York 7. N.Y 


F. A. TUCKER, INC. 


Contractors—Engineers 


Telephone 


; alixe 
Distributior snamissior 
line Bridges 


e - Maintenance Roads 


Main Offer 38 enter Street, Rutland, Vt 
Branch Office 20 Bast St.. Charlotte, N. ¢ 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


) Oliver Bidg 
ttaburgh, Pa 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design © Cometruction © Reports ¢ Appreissis 


80 Broad Street. New York 4 
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| Now im permanent reference form . . . 


Electrical World’s valuable record of 


THE DEVELOPMENT OF MODERN 
ELECTRIC SYSTEMS and APPARATUS 


to 


Read 


the 


THE ELECTRIC POWER INDUSTRY 


PAST, PRESENT and FUTURE 


Compiled by the Editors of Electrical World 
178 pages, 84 x 11, illustrated, $3.50 


Advertising 


| Discusses— 
Power systems 
Power stations 


3 iene HIS SURVEY of one of the world’§ 
The adve tising is a rich source Tree industries, spanaing three 
quarters of a century, is a permanent bow 
edition of the 75th Anniversary Number 


Electrical World. Outsanding specialists ‘vad 


of valuable information. In th« 


magazine it offer you wes and 
— ; : F Station generation 


Transmission 
General system techniques 
Distribution 
Maintenance and metering 


products that may well apply 


advantageously to your busine 


coast to coast contributed their knowledge 
research w make this volume a unique log 
industry achievement. 


Every major phase of electric power de 


Every issue is a catalog of 
goods, materials, and service 


qui kly available to you just for 


Use of electricity ; 
Organization and regulation 
Industry organizations 


the reading 


Leaders in busine and indu 


try turn to the advertising because 
they've discovered it helps them 
run their businesses more 
profitably 


When you read all the ads in 
this magazine, the chances are 
good that you'll get a lead that 
will materially help you do a 
better job. For example, you may 
find a specific piece of equipment 
that will be a profitable time- 
saver. Or a tool that will in 
worker efficiency. That's why it 
pays to read the advertising. It's 
good business 


an a 


MEACAVARTERS FOR GUSINESS INFORMATION 


~~ o , A... . 4 


McGRAW-HILL publications 
F-25 
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velopment is covered—generating equipment, 
transmission lines, protective relaying, subse 
tion design, power metering, rural electrification, 
holding companies, state regulation, N.E.M. 
Ediwon Electric Insticute, National Electri 
Wholesalers Association, etc., etc. 

The Electric Power Industry is cruly a lands 
mark along the road of free emterprise 
scientific progress. It belongs in the library 
every electrical man, those just entering the 
heli, and students of this and related industries. 


SEE THIS BOOK 
10 DAYS FREE 


_ MESSSS OSSSTESECES: 
MeGrew-Hill Geek Company, ine., 
530 W. 4nd &., New Yoru 8 


Electric Power industry for 10 Gays examination on 

16 Gays I will remit $3.50, plu « few comme for 
. @ teturn beck postpaid. (We pay for delivery 1 you 
with (hie coupon; same retere privilege.) 


"The elfen apetion to U8. only 
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SEARCHLIGHT SE 
OPPORTUNITIES . 


INFORMATION 
SOK NUMBERS core publication New Yort, 
Chicege or See Frencisce offices. Count os | 
lame @dditional in undispleyed eds 


of DISCOUNT of 10% f full payment ls made 
in advance for fowr consecutive insertioes of 
undisplayed ods (act lacluding prepessis.) 


EMPLOYMENT + BUSINESS «+ 


PROPOSALS, $1.20 © line on insertion 


CTION 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 
The advertising rote is $9.75 per tach fer off 
ecvertising appearing on other thas @ con 
tract basis. Contract rates quoted on request 


AM ADVERTISING INCH ls messured } inch 
vertically on ome colume, 3 colurnne—3O inches 
—+e @ pege. tw 


NEW ADVERTISEMENTS received by 10 A. M. April 14th, will appear in the April 24th issue subject to limitations of space available 


WANTED 


SALES MANAGER 
ELECTRICAL DEPARTMENT 


Larges! and oldest electrica! wholesaler in 
South has this position open sow. This tion system engineer by Illinots Cooperative. 
company ofters: REA experience desirable. To do staking under 
© Pension and Retirement Pian dire n of electrical engineer Graduate pre- 
© Hospitalization and Sick Benefits ferret Rural background essential. P-6083 
© Group Lite Insurance | Klectrical World 
© Anneal Bonus Pien 
Here is a real opportunity for a man who 
can bulld a hard hitting departmer: in a 
territery with real potentiality. Headquar- 7 
ters in New Orleans. Couperatiy re initiat 
Applicant should be 35-45 years of age, ri al leve 
degree in electrical engineering preterred. tor ) 
We want « man who has been successful 
in manoging and buildin 
jebbing operation. bul is 
opportunity for growth. 
or interview give complete and de rene serative, Pocahontas 
tached outline of education, past experi — ae i information relative te educa 
ence and references in first letter. All re } » and personal 
plies held confidential. Address 


y expected 
P.6134, Electrical World 
42nd St.. New York 18, N.Y 


REPLIES (Roa No.) 

NEW YORK: 880 W. jtnd St ms) 
CHICAGO. £86 N. Michigon Ave 
SAN FRANCIBCO: 68 Post St 


(mt) 
(4) 


POSITIONS VACANT 


| HELP WANTED lunior electrical distribu- 


LORDINATOR FOR Statewide Electric Power 
Uee Prograr ganize and superviee rural 
r luca nal 3 gram for towa Rural 

‘ mn. 53 lowa REA 
ne educational pro- 
Duties of State Coordin- 
state activities, Initiate 
’ rogramse for local educa- 
an electrical | f iy er e advisers. Agricultural 
ooking for an | progrs f al educational and power use 
| adviser cultural engineers apply to 

Manager, FP 


jinate 


kdale 


onatruc 
6.000 KW 
The man 
ement om 
‘resident, East 


ELECTRICAL iver Blectric’ Power Cooperative, tne:, Bl 
TRANSMISSION ENGINEER 


Experienced graduate engineer, capable 
complete design of high voltage trans- 
mission lines, including lightning pro- 
tection, economic selection of voltage, 
conductors and structures, and prepara- 
tion of estimates of cost, specifications 
and plans for installation. Qualifications 
and Experience Record should be sub- 
mitted with letter of application. 


P 6078, Electrical World 
330 W. 42nd St. New York 18, N. Y 


10 


Engineer with 
wer relays and 
ent opportunity 
shed manufac 
6183, Electrica 


EMPLOYMENT SERVICES 


LARIED : I $ $25,000 
naid . . nectior 
ghed We 


ent service 


If you 

ommuni 

offer the 

40 years 

statior The pre 
WANTED—ELECTRICAL ENGINEER ndivid : 

Ae established tility service organization bas ; ; : Wuiremests ane 
ing on ite permanent staff for energetic gradu. eve . — . © ‘ t =o ve of 

ate electrical engineer with at least 5 yeart resent ' . ere ar premer 

etoctrte utility system operating or management ox - ’ na of and 

perience Age 1%. Geed opportunity. 2 Dun I 

commensurate with qualifications 

travel 


standards, ls 


Balary 


?.2409, Mectrical World 


S90 W 4ind Mt New York 18. N.Y 


SEVERAL 
EXCLUSIVE 
TERRITORIES 
AVAILABLE 


Distributors 
Wanted by 
Transformer 
Manufacturer 

ENGINEERING CO., INC. 


EISLE CHAS. EISLER, PRES. 


769 South 13th St 


PART TIME WORK WANTED 


SEI ' , 7: 
Newark, N. J «t °. seeks 
be : ‘ing lig 
1 PTWW.-¢ 


years power 
nnec 
ting 
Ele 


Address to offce searest you i 


cs | 


ccahontas | 


SELLING OPPORTUNITY WANTED 


SA LES MANAGER available Extensive exper- 
ence In direct sales and sales promotion of 

i 4 fistribution tranam ission equip- 
ment and materials to Private, Public and My- 
ipal Utilities Past experience guaranteés 
gressive and experienced Sales Manager in 
ia field. Mechanical Engineering degree. Pre- 
¢ West Coast. 8A-6222, Electrical World 


| 
} 
| 


U. 8. Government 


STATES DEPARTMENT OF 
THE INTERIOR, Bureau of Reclamation. 
Sealed bids (Specifications No. 2953) will 
be received by Bureau of Reclamation, Den- 
} ver, Colorade aoe 27, 1950. and then 
publicly opened for furnishing two 250- 
volt battery distribution boards; and three 
450-volt power boards for units A-3, A-4, 
and A-%, Hoover Power Plant, Boulder 
| Canyor Project Arizona-California-Ne 
vada Delivery is desired within 300 days 
For particulars, address Bureau of Rec 
amation Building 1-A Denver Federal! 
Center, Denve Colorado 


r 
MICHAEL W. STRAUS 


UNITED 


CommlIissioner 
(100 


qualifica- | 


Manufacturers 
Magnetic Motor ' Switch neorporetin 
nove tesigr Manufacturer » Tytter 
Kinadom de et 1 ate wit s Fire 
ag iy 


whee Re 


Attention! 


Btartir 


lata aratial 


CW 6736 


30 Weet 42nd St 


For sale delivered any rail switching 
station, new. on original reels and per- 
fect condition. 211,000 of #1/OF CWC 
and 391,000 of No. 2/F CWC conduc- 
tor at current mill prices. 


Also for sale 3 Westinghouse OCB 
Type GO-1-A. 34.5 KV 600 amp. 3 
phase 250 KVA Style 791600, 32 gal. oil 
each tank not new. but in good condi- 
tion. Will sell considerably below cur- 
rent morket. 4 Wagner 750 KVA 1/ 
Type !4BSR Form BGSO-60 cycle Imp. 
6.0% voltage rafting 19,050/33.,000Y 
6900-11. 9S0Y Taps 20,000 19.526; 
19.050; 18,574; 13,100 volts. polarity 
subtractive. These are new trans- 
formers. Have never been in use. Will 
sell considerably under current prices. 


Contact H. A. Dalton, Asst. Mgr. 


BRAZOS RIVER TRANSMISSION 
ELEC. COOPERATIVE, INC. 


902 Amicable Bidg. Waco, Texas 


WHERE To Buy 


—_ 


| SSS, 


Depends on parts, lines, wires, terminals, com- 
ponents preperiy marked or coded. Printed 
pressure-sensitive tape is quick, sure, easy, 
econamical 


|| TOPFLIGHT TAPE COMPANY 


YORK PENNA. 
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TRANSFORMERS 
FOR SALE 


3—1000 KVA A-Ch 13800-2400 
3— SOOKVAG-E 2400.240/480 
11500-2300 /40007 


8 
x 
< 
> 
° 
m 


2400/4160 -240/480 
6900/1 1950Y-230/ 460 
6900 /11950Y -230/ 460 
6600/114307-2300 
22000-2300 /4000Y 
11000-2300/4000Y 
6900. 450/230 
2400/ 4160Y-120/240 


items in stock 


rrrrrr7Trrrrrry 


THE ELECTRIC SERVICE CO. 
Cincinnati 27, Ohio 


OPPORTUNITIES! 


New and used equipment recently 

released from service by a num- 

ber of electric and gas utility 
companies 
 ) 

POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 

TRANSMISSION LINE 
MATERIALS 
Gwe 
Send for new list, . . . to 


EBASCO SERVICES INCORPORATED 


(APPARATUS EXCHANGE) 
Two Rector St., New York 6, N. Y. 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 74778 


PIERCE CABLE CO. 
2470 Clybeurne Ave. Chicago 14, Iilinols 
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SEARCHLIGHT SECTION 


FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 
Make Desc eee 
OX Auto extraction 250 the 1.8.P Volts 
35 ite. ext. 2300 v. 3 ph. © ey ; 124. Sw 
Copdenasing-250 Ibe. LS P. 440 : as 
v. 3 ph. © ey-—Bullt 1904 LE 2758 
 oty-con Somat 180,176 Lap aaa 
10 BLP.—480 v. 3 ph. 60 ey 
Oe 


OBC 
AT 

fw DDI 

OBC 

onc 

ORC 

HS 


FREQUENCY CHANGERS 
25 60 ey. 2300/2300 ¥ 
iS Sey" 1008 BO 


COMPANY, INC. 


OFFICE & SHOP 
5) Howell St., Jersey City 6, MN. J. 


ton -cupfenene 125. ue. ihe 
10 ibe. BLP. 240/480 
ba. 6O cy 


SYNCHRONOUS CONDENSERS 


KVA a cg Type Volts Speed 
$398 2400/4150 600 


jeooaens Ta 


fl BELYEA 


~-wecuers™ 
sos Giemnrenennras 


oe Tac 
oo kw A % 


IMMEDIATE SHIPMENT 


UNIT CAPACITIES—10 TO 1875 KVA 
A.C.—50 AND 60 CYCLES 


VARIOUS VOLTAGES 


A PARTIAL LISTING OF OUR INVENTORY 
a VA 


0.c. UNITS ALSO AVAILABLE 


A. G. SCHOONMAKER COMPANY, INC. 
ENGINE DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


SB 


>>>Pr 


HRONOUS CONDENSER 
A Whse 720 RPM 2200 V with 0.C. Exe 
TOR GENERATORS 


RRARKORAK 
<<<<<n <<< 


aq >>>>> 


FIBRE CONDUIT Lge wr Werthiogtes aie tajectin 


Engine. 
8000° of 442" Orangeburg fibre conduit 1 oe Ft Busch-Sulzer Alr Injection 


in 8 lengths. $.27 per ft.. with couplings lngieding ali auxiliaries, motor, geners- 
tera, ete 
DALTON SUPPLY CO. Cae be seen in operation ang time 
Wind Gap, Pa. Ceatect Mayer or City Clerk 
5 Independenc 


SELLING FOR CUSTOMER 
ELECTRICAL CABLE 
OIL BREAKERS oe EE TRICAL © 


Two probably six 600 A. 88000 volt West- : tee cals as tase of mn) teed 
iy pom Py 22 outtees oil breakers covered — net erdinartly stocked ey your 
wit regular ier 
tanatormers. ih multi-ratio bushing ena oo . ebty ; 
Blane Johnson & Associates UNIVERSAL Wire ond Cable Co. 
53 . Jackson Bivd., Chicege 4, Itt. 2670 &. Clyteurs Ave., Chtenge 14, 18. 
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Repeat business frorn hundreds of purchasers who have installed thousands of Delta-Star substa- 


tions during the past thirty years is ample proof that our customers like the kind of service they get. 


Delta-Star’s long experience in manufacturing sub- 
stations has resulted in a standardized system of 
handling which reduces the time required for plan- 
ning, fabrication and shipment to a minimum, Com- 
ponent parts for equipment are in stock ready for 
assembly. Structural steel is accurately cut and 


punched, then hot-dip galvanized under precise 
control in our own shops. Careful checking and 
marking before shipment insures a “custom” fit, 
Every detail from anchor bolts to switching equip- 


ment is covered by drawings in the construction 


folder to facilitate easy and speedy erection. 

We will gladly consult with you on your sub- 
Station requirements for any voltage rating and 
submit information on design, cost and delivery. 
All you need do is send us a sketch or one-line 
diagram of your proposed installation together 
with pertinent information such as ground space 
available, arrangement and height of circuits and 
other special requirements. We are sure you will be 


pleased with the results. 


WHEN YOU WANT THE BEST IN HIGH-VOLTAGE EQUIPMENT SPECIFY DELTA-STAR 


ELECTRIA 


DELTA-STA 


Yb ( AN oe ee) I k, Ful 
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These turbine lubrication savings 
can be yours... 


"-": Boren 
Turbine Oil 


“WILL OUTLAST YOUR TURBINE” 


tee that the oil will last as long as the turbine and that its 


} , 


« nee 


Nes Was installed in 


ralizanion nurnber of 0.15 mg 
tandard Oil Lubrication Engineer 
1 up to its g t how it has reduced 


cation costs as much as 6 


Standard Onl Company (Ind . 910 South Michigan 


a written Ave Chicago 80, Illinois 






STANDARD 


STANDARD OIL COMPANY (INDIANA) 
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